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    1.  If readers are deterred by the length of this Report, they may find it helpful to begin by reading the Overview in

this Volume, and to continue by turning to Module 7 of Volume III.   That section summarizes my conclusions about

each large Vermont utility and describes the action and requirements that I am recommending to the Board.

 (pI-2) 

VOLUME I:  OVERVIEW

  A. Reading This Report

 1. Basic Conclusions

 On April 22, 1988, the Vermont Public Service Board (Board or PSB) appointed me to

serve as Hearing Officer in this proceeding and ordered me to inquire into the cost-effective

potential for enhanced energy efficiency and least-cost planning in Vermont, and to propose

orders and policies necessary for achieving that potential.1

 The most basic fact emerging from this proceeding is a bitter-sweet awareness that

energy-efficiency improvements could save billions of dollars within the lifetimes of today's

Vermonters while reducing the stress upon our environment, combined with the knowledge that

those improvements are not now being made.

 After examining utility and governmental responses to this potential, my basic conclusion can be

simply stated:

 Much has been done;  far more should be done.

The three most important things that have been done are:

(1) the general application of "marginal cost pricing", setting
utility rates that approximate the actual cost of each additional
unit of power that a particular demand(pI-3)requires;

(2) load management measures that have substantially reduced Vermont's
peak demand, particularly by shifting that demand from peak periods to
times when it costs less to supply that power;  and

(3) the embryonic development of integrated least-cost planning within
the Department of Public Service (DPS or Department) and some of
Vermont's larger utilities.

The most important things that need to be done include:

  (1) comprehensive utility programs that actually acquire energy
efficiency resources whenever they are socially cost-effective;

  (2) developing utilities' abilities to rapidly implement further efficiency
programs in case future energy conditions make such resources needed
and cost-effective;



    2.  Additional measures, which may not fall fully within the scope of this proceeding, include the development of a

state governmental policy for the effective and aggressive pursuit of energy efficiency within state-managed

facilities, vigorous application of Act 250's requirement that new projects install the "best available technology" for

energy efficiency, and directly addressing the special needs of low-income households faced with stressful bills for

energy services.

    3.  In presenting this Report, I would like to express my gratitude to the parties (many of whom went far beyond

the advocacy of their own interests as they endeavored to instruct me about these issues) and to the Board's

consultant John Plunkett, of Komanoff Energy Associates, for his counsel (both that which I accepted and that which

I declined).

(3) the maturation of integrated least-cost planning for all of the utilities
in Vermont (including the fulfillment of the Department's 20-Year Plan); 
and

(4) a clarification of regulatory rules that govern the effects of energy
efficiency programs upon Vermont's utilities.2

2. Structure of this Report

 The three-volume Report that follows explains the bases for these conclusions and

proposes an Order for the Board.   This first volume is an overview of this proceeding, and of my

conclusions.   Some of the terms of art used in this Report are defined in a glossary at the end of

this Volume I.   The following two volumes parallel each other.   Volume II contains detailed

and(pI-4)specific findings of fact on each cluster of factual issues ("modules") addressed in this

proceeding.   Volume III contains discussion, conclusions and recommendations based upon

those findings.3

 B. Overview of Findings and Conclusions

 The Board's Procedural Order of 4/22/88 (Procedural Order) required the parties to

address seven clusters of issues (each referred to as a "Module") relating to:

 1. Baseline information about Vermont utilities' historical efforts to manage demand and

enhance efficiency, and about anticipated resource needs;

 2. The potential for additional demand-side measures in Vermont, including attention to

potential technologies, load management, more efficient usage, and savings within the utilities'

own systems;

 3. The choice of appropriate demand-side strategies for Vermont, including design

principles for successful programs, sectors warranting special attention, and techniques for

implementation;



4. Ways of quantifying and ranking alternative demand-side measures, including the roles

of four oft-cited tests, and the significance of environmental and other non-monetary costs and

benefits;

(pI-5) 5.  The consistent integration of supply-side and demand-side options on an even-handed

basis, including appropriate treatment of capability building, risk management through

incremental acquisition, and non-monetary costs;

6. Institutional imperatives and incentives, including financial consequences that inspire

or deter utilities that aggressively and successfully acquire energy efficiency resources;  and

7. The necessary actions for implementing integrated least-cost planning, including

requirements for utility planning and action, and any appropriate changes in governmental

policies.

 In accordance with the Procedural Order, I heard evidence and argument on these issues

in seven separate Modules of evidentiary hearings, followed by an eighth Module devoted to

rebuttal and summary.   Those hearings were followed by briefs, oral arguments, proposals for

decision, a public hearing, and (in May of 1989) by a partial consensus amongst some of the

parties proposing detailed regulatory treatment of efficiency measures.

 The following paragraphs set out an Overview of my conclusions on each cluster of

issues:

1. In Module 1, I conclude that Vermont utilities have done much in the areas of

cost-based pricing and load management, but that little has been accomplished towards raising

customer energy efficiencies.   As a result, existing load forecasts overstate the load growth that

will occur if utilities aggressively and effectively pursue the acquisition of all cost-effective

demand-side resources.

(p.I-6) 2.  In Module 2, I conclude that there is a high potential for acquiring cost-effective

efficiency resources from the great majority of houses, businesses, farms, and factories within

Vermont.   That potential is very large, but its upper limit cannot yet be quantified.   I also

conclude that price signals, while necessary, are not sufficient to acquire those resources.

3. In Module 3, I conclude that utilities should seek demand-side efficiencies as actively

as they pursue supply resources;  in other words they should try to "buy" all cost-effective

efficiency savings from their customers, rather than passively offering to "sell" energy efficiency

measures to their customers.   The Module also specifies principles for successful pursuit of these

resources.   These include direct utility investments in efficiency programs that are



comprehensive, including aiming at cost-effective savings from new construction, commercial

lighting, low-income consumers, and economical fuel-switching.

4. In Module 4, I conclude that utilities should consider the costs and benefits of

efficiency improvements on a societal basis when deciding which energy-saving programs to

pursue.   For other purposes (such as preliminary program screening or for rate design) other tests

may occasionally serve as surrogates for, or supplements to, that fundamental test.

5. In Module 5, I conclude that supply and demand-side options must be integrated on an

equal footing, and that(pI-7)this has not happened historically.   I also conclude that this

integration requires Vermont utilities to enhance their ability to acquire demand-side resources.  

Finally, I conclude that supply and demand options cannot be compared fairly unless all the costs

of both options are considered.   These costs include transmission costs, relative risks of

non-delivery, backup supply needs, and environmental effects that are often hard to price in

monetary terms but are nonetheless of vital significance.   I recommend a rebuttable presumption

that these the unpriced benefits of efficiency should be quantified by adding 15% to the cost of

supply resources for purposes of comparisons with energy efficiency alternatives.

6. In Module 6, I conclude that existing incentives reward both consumers and utilities for

beneficial peak-shifting measures.   In contrast, however, acquiring energy efficiency from

cost-effective reductions in demand may not be financially attractive to utilities under today's

regulatory regime.

I recommend three specific policy changes to correct this problem.   The first change is to

allow utilities to recover the expenses for their efficiency programs through mechanisms that

parallel those they now use to collect the costs of supply investments, including recovery of some

expenditures that were not recognized in previous rate cases.   The second is to recognize that the

novelty of some of these programs requires that there be an aggregated test of whether a utility's

demand-side measures are "used and useful".   The third arises from recognition that utilities lose

sales when they buy efficiency(pI-8)resources (although quantifying the utility's net reduction in

earnings may be difficult).   Therefore, I also recommend a third (and more controversial) policy

change:  utilities should be allowed an opportunity to recover those lost net earnings, if they can

reliably quantify the reduction in earnings caused by efficiency acquisitions for each rate

category.   I recommend that those reduced earnings be accrued in an account similar to

supply-side Allowances for Funds Used During Construction (AFUDC) and recovered from the

appropriate rate categories over time periods specified in each utility's next rate case.



    4.  Appendix II-B illustrates the application of that formula.

7. Module 7 summarizes the results of this investigation in three sections.  The first

section outlines the principles necessary for integrated least-cost planning and acquisition of

economic efficiency resources;  it sets out a formula for explicitly comparing demand and supply

alternatives.4   The second section reviews the status of least-cost planning at each of Vermont's

largest utilities (as of the close of evidence in this proceeding).    The third section recommends

generic requirements for all large utilities and specific requirements for each large utility.

 I recommend that the Board require Vermont utilities to begin pursuing least-cost

strategies that integrate both supply and demand options and set a schedule for the filing of

increasingly detailed plans for doing so.   I also recommend that the Board clearly state that

failure to fully pursue all cost-(pI-9)effective energy efficiency and load-management measures

can, in and of itself, lead to denial of otherwise appropriate requests to approve power supply

contracts or investments.

Finally, I suggest that Vermont should aggressively seek energy efficiencies in areas

beyond the jurisdiction of the Board, including rigorous application of Act 250's efficiency

requirements, investments in state-owned facilities, and vigorous pursuit of efficiency gains from

low-income housing stock.

 C. Background and Procedural History

 The Board initiated this docket through its Order of February 8, 1988:  an investigation

into least-cost investments, energy efficiency, conservation, and management of demand for

energy (Order Opening Investigation).   The objective is to assess "the potential benefit of

enhanced demand-side management procedures for ... ratepayers in Vermont ...," id. at 3, and,

specifically, to investigate "whether current management of the demand for energy ... is

consistent with the long-term provision of necessary services at the least cost to the ratepayers of

the State of Vermont as a whole."   Id. at 3-4.

 The Order Opening Investigation set forth a number of general issues to be addressed,

including (1) the existing amount of demand reduction from load management, conservation and

efficiency programs (referenced herein generically as "demand-side management" or "DSM"

programs), the resulting savings, and the potential savings from additional DSM programs, (2)



    5.  Appendix I-A-2 lists the fifty-two parties that formally appeared in this proceeding.

the allocation of DSM costs and benefits, (3) institutional and other market barriers to DSM

implementation, (4) techniques to(pI-10)facilitate DSM implementation, such as financial

incentives for DSM investments, changes to rate design, load forecasting and methods for

estimating resource costs, and the role of experimental or pilot programs, (5) whether long-term

marginal costs for energy will increase, (6) whether, for investor-owned utilities, the allocation of

the risk of uneconomic investments should be altered, (7) the compatibility of DSM programs

with specific forms of "targeted assistance for low-income households or other economically

disadvantaged customer groups ...," id. at 15, and (8) whether the Board should impose a

"moratorium on approvals of major long-term generation investments and power purchase

contracts pending completion of this proceeding ...," id. at 16.   See generally, id. at 12-16.

The Order required all public utilities "offering gas or electric services to the public in

Vermont [to be] parties to this proceeding ...," id. at 16, and scheduled a prehearing conference

for March 8, 1988, at the Public Service Board conference room in Montpelier.   Id. at 17.  

Utility parties, including the Department of Public Service (the Department or DPS), and

non-utility persons seeking intervenor status, were invited to file with the Board a written

preliminary statement of issues and proposals for scheduling. Id.

 On March 8, 1988, the prehearing conference accepted appearances from substantially all

of Vermont's gas and electric utilities, the Department, and a number of other

persons(pI-11)proposing to intervene in this proceeding.5  Tr. 3/8/88 at 7-11.   The Board then

heard argument on the issues to be addressed as well as proposals on how the Board should

proceed in this docket. See generally, id.

 On April 22, 1988, the Board issued the Procedural Order that addressed these matters.  

Specifically, the Board admitted as intervenors (without objection by any party) all persons

requesting intervention.   Procedural Order at 5 (April 22, 1988).   The Board also expanded the

investigation to include integration of demand-side and supply-side resources.   Id. at 9.   In

addition, several parties indicated a desire to negotiate or mediate some of the issues raised in

this proceeding.   Id. at 9.   In response, the Procedural Order provided for the submission of

position papers in advance of each series of technical hearings (Modules 1 through 7) and for a

workshop at the commencement of each module, at which the Board's Hearing Officer and



    6.  Appendix I-A-2 sets out the dates of the thirty-five hearings held in this proceeding.

consultant could be asked to be present.    In addition, the Board scheduled a module early in the

investigation at which one of the issues was whether there are "specific programs which all or

most of the parties believe to be so clearly useful that they should be implemented on an

expeditious basis...." Id. at 9-10, 20.   However, in an effort to emphasize pragmatism over

theory, the Board rejected the suggestion that review of the potential, design and implementation

of DSM programs should be deferred until after investigation of integrated-resource planning.

(pI-12) Compare id. at 17-20 with id. at 21-25.

 The Procedural Order also organized the eight Modules of this investigation into four

phases focusing on specific DSM and least-cost-planning issues.   In Phase I (Module 1), the

Board required all utilities to file available "baseline" data concerning the status of utility DSM

programs, their existing and projected supply-side resources, their projections of customers'

demand for service, and their existing procedures for integrating demand- and supply-side

resources.   Id. at 15-17.   In addition, the Board ordered the parties to address the "merits of a

moratorium on approval of any investments or purchases subject to 30 V.S.A. Sec. 248."   Id. at

17.

 A second phase (Modules 2, 3, and 4) required the evaluation of the potential of

demand-side resources to meet Vermont energy needs, strategies to use DSM resources to

provide least-cost service to Vermonters, and methodologies for quantifying and evaluating such

resources.   Id. at 17-21.

 The third phase (Modules 5, 6, and 7) required the parties to address the integration of

demand- and supply-side resources, the question of whether the existing institutional and

regulatory structure provides disincentives to integrated-resource planning (and if so, what

changes should be made to this structure), and the implementation of least-cost planning in

Vermont.   Id. at 23-26.

 Finally, Phase IV (Module 8) provided the parties with(pI-13)an opportunity to present

rebuttal testimony and summarize their positions.   Id. at 26.

 Evidentiary hearings were duly noticed and held as scheduled in Montpelier, Vermont; 

and a public hearing was advertised, noticed, and held as scheduled in Berlin, Vermont.6   In

accordance with the Procedural Order, most of the parties filed position papers, conducted

discovery, participated in workshops, prefiled testimony and participated in technical hearings



held to address the issues in each of the modules.   In addition, before the technical hearing on

July 25, I heard oral arguments on the Board's legal authority to impose the proposed

moratorium, as a follow-up to the technical hearing on this matter on June 16, 1988.   See

generally, tr.  7/25/88 (unnumbered volume).

 As the investigation proceeded, some parties filed motions for special procedures.  

Specifically, the Village of Hardwick Electric Department and the Vermont Public Power Supply

Authority filed motions seeking amendment of the Board's April 22 procedural order to establish

a fifth phase (Phase V) in which small utilities could choose to respond to aspects of the Board's

final order (following Phase IV) that specifically affect small utilities in lieu of full participation

in this docket.   See Motion to Amend Board Order filed by Village of Hardwick Electric

Department (June 8, 1988);  Motion of Vermont Public Power Supply Authority and Its Member

Systems to Amend Board Order and to(pI-14)Establish an Approval Process for Participation

Plan (June 13, 1988).   I invited the parties to submit memoranda stating their position on the

motions and heard oral argument on the motions in Montpelier on June 17, 1988.   See generally,

tr. 6/17/88 (1:30 p.m. hearing).

 In a procedural order dated July 1, 1988, I substantially granted the relief sought by those

utilities and established a Phase V for this docket. Proc.Order at 11-15 (July 1, 1988).   That

order imposed certain conditions on those small utilities electing to participate in Phase V that

for the most part need not be repeated here.   Most notably, the order required those utilities to

file "participation plans" within thirty days of its issuance.   Those plans, in essence, were to

describe the utilities' proposals for developing DSM programs and an integrated

resource-planning system during the period of time when they were excused from participating in

this docket;  other parties had the right to comment on these plans within ten days of their filing.  

Id. at 14-15.

 Following issuance of this order, a number of small utilities filed participation plans.  

Conservation Law Foundation (herein "CLF") commented generally that the plans ultimately

filed by small utilities did not propose the type of comprehensive DSM program described in

CLF's position papers and testimony in this proceeding.   See Letter from CLF at 1 (August 10,

1988).  No other comments were filed, and because no party specifically objected to the details of

the plans, I elected not to hold a hearing on the plans' substance.

 (pI-15)The principal effect of the amended procedure (Phase V) was to eliminate active

participation of all but the largest of Vermont's 24 electric utilities:  I required only that the



Department of Public Service, the City of Burlington Electric Department (Burlington or BED),

Central Vermont Public Service Corporation (CVPS or Central Vermont), Citizens Utilities

Company (Citizens or CU), Green Mountain Power Corporation (Green Mountain or GMP), and

Vermont Gas Systems, Inc. (VGS or Vermont Gas) continue to participate in Phases II through

IV.   Proc.Order at 6 (July 1, 1988).

 Although the other nineteen utilities excused from participation had a conditional right to

raise issues that directly affect themselves, id. at 13, no such utility chose to participate.   As a

result, my findings of fact below pertaining to Modules 2 through 7 are based on the record

developed by the six largest utilities and the other non-utility parties to this docket.

 In addition, CLF, on behalf of itself and Vermont Natural Resources Council and

Vermont Public Interest Research Group, filed, in effect, a motion (as part of the transmittal

letter for its position paper in Module 2) seeking a Board order mandating what CLF described as

a "collaborative-design process".   As originally proposed, this process would have required that

participating utilities reimburse CLF for the fees and expenses incurred by the experts it retained

as part of the design process.   See CLF Position Paper at 1-4 (June 2, 1988) (paper since

withdrawn).   I invited the parties to submit memoranda(pI-16)stating their position and heard

oral argument on CLF's motion at the Board conference room in Montpelier on June 17, 1988.  

See generally, tr. 6/17/88 (2:30 p.m. hearing).

 On August 10, 1988, CLF asked that the Board defer action on its motion until Module

7.   I issued a procedural order granting such deferral on August 17, 1988.   Letter from CLF at 1

(August 10, 1988);  Proc.Order at 1 (August 17, 1988).   In Module 7, CLF did not renew its

motion, and subsequent to Module 8, I was informed by letter that Central Vermont, CLF and the

parties it represents, and the Department had agreed to pursue a collaborative-design process.

 In my August 17 procedural order, I also invited the parties to file Preliminary Proposed

Findings of Fact on Phases I and II on or before September 22, 1988.   Proc.Order at 1 (August

17, 1988).   Following a request made by CLF at the Module 6 workshop that was not opposed

by any party, I issued an order extending the date for filing to October 3, 1988.   Proc.Order at 2

(September 26, 1988).   Most parties that participated in both initial phases of this investigation

filed such findings.   At a duly noticed hearing on December 12, 1988, I issued a verbal summary

of my interim findings on Phases I and II.

 Following the submission of interim findings and the conduct of technical hearings in

Phases III and IV, the parties filed updated findings of fact, including changes to findings



    7.  Notice of this hearing was published  in daily newspapers c irculating throughout Vermont.

proposed in Phases I and II, proposed findings for Phases III and IV, and supporting briefs on

January 13, 1988.   The parties also filed summary statements for use at the Board's public

hearing.

 (pI-17)On January 18, 1989, the Board held a public hearing at which it heard testimony

from people who were not parties to this proceeding.   See Hearing Not. (December 23, 1988).7  

After brief presentations by the DPS and the large utilities, several members of the public made

detailed presentations. Those speakers included concerned individuals,, representatives of

low-income advocacy groups, representatives of environmental groups, a seller of efficiency

equipment, and a potential efficiency consultant.   They stressed several critical issues.   They

noted the barriers to efficiency investments by low-income people and renters, and the resulting

unrealized opportunities for efficiency investments in their housing stock.   They pointed out that

the technology for greater efficiency is available and that it can be installed by third-parties other

than utilities.   And many speakers reiterated in several differing ways the importance of the

environmental and non-monetary costs of power generation, noting also that short-term benefits

should not lure society into unwise decisions with serious long-term costs.   They urged explicit

consideration of those costs, even if they lead to higher energy bills in the immediate future.  

Finally, all speakers urged the vigorous pursuit of all reasonable energy efficiency alternatives

before the acquisition of new supply sources that might actually be unneeded.

 On January 23, 1989, the parties submitted reply briefs.   On February 2, 1989, I heard

oral argument on the briefs(pI-18)and on the proposed findings at a hearing attended by Board

members.   In addition, on April 5, 1989, Green Mountain requested admission of the Integrated

Resource Plan that it had developed while this investigation was proceeding.

 On February 9, 1989, several parties requested Board approval of a Collaborative Design

Process and, upon the Hearing Officer's recommendation, that approval was ordered.   The

parties subsequently requested that I delay issuance of this Report until after consideration of the

consensual proposals that emerged from their collaborative process.   On April 10 and April 11,

1989, those parties filed several proposals (the Collaborative Filings):  all members of the

collaborative process agreed upon some of the proposals, and several agreed upon others.   At a

duly noticed hearing on May 1, 1989, attended by members of the Board, I heard oral argument



    8.  In the long, yet expedited, history of this investigation, several complex sets of documents were admitted into

evidence by stipulation, often with a proviso that a party might wish to oppose the  item after a more leisurely

opportunity to review it had been possible.   No such "follow-up" objections have been filed.   All items cited in this

Report will be deemed admitted unless a specific objection is filed and supported by the time that comments are due

upon this Report;  i.e., thirty days after its circulation to the parties.

and offers of proof upon the Collaborative Filings.   Subsequently, several parties filed written

comments and memoranda elaborating upon the Collaborative Filings.

 In today's Report and Proposal for Decision I am, pursuant to Section 8 of Title 30,

V.S.A., proposing to the Board Findings of Fact, Conclusions of Law, and a Recommended

Order;  all are based on the evidence of record throughout this investigation.   The parties have

thirty days in which to file comments on this Report and Proposal for Decision.8 
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APPENDIX I-A-2:  APPEARANCES IN PSB DOCKET NO. 5270 UTILITIES
 
 James Volz, Esq. 

for Department of Public Service

 James C. Fox, Manager/Superintendent 
for Village of Morrisville Water & Light Department

 David L. Ferris, General Manager--Power Division 
for Vermont Marble Company

 John H. Engel, Esq.
 William T. Lynam, Esq. 
` for Citizens Utilities Company

 Martin K. Miller, Esq. 
for Citizens Utilities Company

 Steven J. Allenby, Esq. 
for Central Vermont Public Service Corporation

 John H. Marshall, Esq.
 Kimberly Hayden, Esq. 

for Central Vermont Public Service Corporation

 Jonathan H. Winer, Esq.
 Karen Krug O'Neill, Esq. 

for Green Mountain Power Corporation

 Joseph E. McNeil, Esq.
 James M. Lauzon 

for Burlington Electric Department

 Sheryl R. Larsen 
for Vermont Gas Systems, Inc.

 Joseph E. Frank, Esq. 
for Vermont Gas Systems, Inc.

 Stephen C. Walke, Jr., Esq.
 Ralph W. Howe, III, Esq. 

for VPPSA, Enosburg Falls, Jacksonville, Ludlow, Lyndonville, Morrisville, Northfield, 
Readsboro, Stowe, Swanton and Washington Electric
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for Vermont Electric Power Company

 Hugh H. Gates, Manager
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for Franklin Electric Light Company
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 Thomas Pierce, President 
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 Michael Burak, Esq. 
for Vermont Electric Cooperative
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for Village of Johnson Water & Light Department
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for Village of Orleans Electric Department
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for Village of Hyde Park

 John J. Collins, Jr. 
for Village of Ludlow Electric Department
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for Village of Stowe Water & Light Department
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 William B. Piper, Esq. 
for Hardwick Electric

 Orman E. Croft, Superintendent 
for Village of Swanton

 William E. Smith, General Manager 
for Washington Electric Cooperative, Inc.

 Kenneth C. Mason 
for Village of Lyndonville Electric Department



 James W. Brown 
for Barton Electric

 Robert Miller, Superintendent 
for Barton Village Electric Department, Inc.
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for Village of Jacksonville Electric Department

 Edgar C. Gadbois 
for Village of Northfield Electric Department

 Robert Tool 
for Town of Readsboro Electric Department
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 Mathew Rubin, Treasurer 
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 Henry B. Clark, Jr., President 
for Clark & Co., Inc.

 Richard V. deGrasse, P.E., President 
for Demand-Side Software, Inc.

 Joseph Bongiovanni, Assistant Director 
for Central Vermont Regional Planning Commission

 Armond Cohen, Esq. 
for Conservation Law Foundation of New England, Inc.

 Lewis Milford, Esq. 
for Conservation Law Foundation of New England, Inc.

 David G. Struck, Assistant Director 
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 Cort Richardson, Pro Se 

for Vermont Public Interest Research Group

 Leigh Seddon, Pro Se 
for Vermont Natural Resources Council

 Edward J. Reynolds 
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for Department of Social Welfare
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March 8, 1988                          Prehearing Conference 

June 13, 1988-June 17, 1988            Technical Hearings    

June 17, 1988                          Oral Argument         

July 5, 1988-July 8, 1988              Continued Hearings    

July 25, 1988                          Oral Argument         

July 25, 1988-July 28, 1988            Continued Hearings    

August 16, 1988-August 18, 1988        Continued Hearings    

September 13, 1988-September 15, 1988  Continued Hearings    

October 3, 1988-October 6, 1988        Continued Hearings    

October 31, 1988                       Continued Hearings    

November 1, 1988                       Continued Hearings    

December 12, 1988-December 13, 1988    Continued Hearings    

December 15, 1988                      Continued Hearings    

January 18, 1989                       Public Hearing        

February 1, 1989                       Summary Arguments     

May 1, 1988                            Status Conference     

  



(p-24)APPENDIX I-B:  GLOSSARY

 

 AVOIDED COST The incremental or marginal cost that, but for the contribution by a
resource or group of resources, a utility would otherwise incur to
provide energy services.   Avoided costs include energy and capacity
associated with generation, transmission and distribution that utilities
would need if not for demand-side resources.   See DPS 20-Year Plan,
Glossary.   18 CPR Sec. 292.101(b)(6).

 BASE LOAD The minimum load over a given period.

BASE LOAD 
STATION Generating sources that are normally operated to take all or part of a

system's base load and which, consequently, operate essentially at a
constant output.

CAPABILITY 
BUILDING Capability building programs provide essential experience for turning

efficiency potential into real resource options before they are actually
needed.   These programs include technical and market research, pilot
programs, and marketing tests designed to gather information, test
incentive designs, and assess delivery mechanisms.    Programs for
building the capability to acquire efficiency resources often involve
expensive but necessary research and development.   CLF Exh. IV-3,
"Five Years of Conservation Costs and Benefits: A Review of
Experience Under the Northwest Power Act," 1987 at 4-8.

CAPABILITY 
RESPONSIBILITY The capacity a utility must have to meet its peak load plus a reserve

margin.   The reserve requirement is a function of size, number, and
location of units in a power system.

CAPACITY FACTOR The ratio of the average load on a machine or equipment during a
specified time period to the capacity rating of the machine or
equipment.   Annually, capacity factor equals kWh/(8760 hours/year
times kW).

COGENERATION The combined production of electricity and useful thermal energy.

(pI-24)DEMAND The rate at which electric energy is delivered or used, expressed in
Watts, Volt-Amperes or other unit, at a given instant or averaged over
any designated period.

DEMAND-SIDE 
MANAGEMENT 



(DSM) The use of 1) load management, 2) conservation, or 3) efficiency
acquisition to affect end-users' demand for energy services.

ECONOMIC 
EFFICIENCY Economic efficiency refers to the amount of economic resources

(capital, labor, fuel, etc.) allocated to producing and delivering energy
services. Economic efficiency is best measured using the societal
perspective discussed in Module 4.

ENERGY 
EFFICIENCY End-use efficiency or energy-efficiency is a physical concept,

measuring the first-law thermodynamic efficiency of energy conversion
at the point of use. Higher end-use efficiency involves less energy input
to yield a desired level of energy service such as light, heat cooling, or
drivepower.

ENERGY EFFICIENCY 
RESOURCES Reductions in energy and peak demand that utilities realize by investing

in improvements to customer energy efficiency.

EXTERNALITIES "[E]xternalities of a business entity are the costs or burdens that it
creates for others but for which it doesn't pay.   In microeconomic
theory, a system of free markets in goods and services will maximize
social welfare only if certain conditions are met, one of which is that all
costs are internalized."   R. Clark, Corporate Law (1986), at 31 (n. 10).

GIGAWATT-HOUR 
(gWh) 1,000 megawatt-hours (mWh) or one-million kilowatt-hours (kWh).

HVAC Heating, ventilation, and air-conditioning.

INTEGRATED 
LEAST-COST PLAN A utility plan for acquiring resources that incorporates all demand-side

and supply-side options expected to yield the lowest life-cycle costs of
providing energy services over a range of demand forecasts.

KILO-WATT (kW) 1,000 Watts.

KILO-WATT-HOUR 
(kWh) The basic unit of electric energy equal to one kiloWatt of power

supplied to or taken from an electric circuit, steadily, for
one(pI-25)hour, i.e., 1,000 W x 1 hour = 1 kWh.

LIFE-CYCLE COST The total cost of owning and operating a system, supply or demand,
over its expected life.



LOAD FACTOR The ratio of the average load in kW supplied during a period to the
peak load in that period.   This is analogous to capacity factor on the
supply side.

LOAD MANAGEMENT 
(load control) Techniques for shaping the time pattern of electricity demand in order

to increase system load factor or reduce peak load.

LOST OPPORTUNITY 
RESOURCES Resources "which, because of physical or institutional characteristics,

may lose their cost-effectiveness unless actions are taken to develop
these resources or to hold them for future use."   CLF Exh. V-2,
Northwest Power Planning Council, 1986 Northwest Conservation and
Electric Power Plan, Vol. 1, at Glossary-3.   On the demand-side,
lost-opportunity resource programs pursue efficiency savings that
otherwise might be lost because of economic or physical barriers to
their later acquisition.   CLF Exh.  IV-3 at 7.   Efficiency opportunities
that are preempted by inaction arise when new buildings are
constructed and when equipment is added or replaced.

LUMEN A measure of illumination.

MARGINAL COST Cost to produce one more unit.

MEGAWATT (MW) 1,000 kiloWatts (or 1,000,000 Watts).

PAYBACK GAP The difference between the payback period which utility customers
typically require efficiency measures to satisfy and the investment
horizon that utilities use to guide resource investment.    The size of the
gap indicates the weakness of utility prices in stimulating market
investment in energy efficiency, and thus the strength of market barriers
to such investment.   The wider the payback gap, the greater the level of
energy efficiency investment that customers tend to refuse but which
utilities can justify as cost-effective.

PAYBACK PERIOD The length of time it takes for the bill savings from an energy efficiency
measure to pay for its initial cost.   Payback period is(pI-26)another
expression for required return on investment.   Customers typically
require 2- year payback periods on energy-efficiency investments.   The
longer the expected life of efficiency measures, the higher the return
implied by the 2- year payback requirement.

PEAK LOAD The highest of all load levels under consideration during a specified
period.

PRODUCTION COST The variable cost of generation, including fuel, operating labor,
maintenance labor and materials.



RATE BASE The value established by a regulatory authority, upon which a utility is
entitled to earn a return.   Generally, this represents the amount of
property used and useful in public service and may be based on the
following values or combinations thereof:  fair value, prudent
investment, reproduction cost, or original cost;  and may include
working capital, materials and supplies, and various deductions such as
depreciation.

RATE OF RETURN The ratio of net income to a specified rate base or investment.

RELIABILITY Probability that a component or system will function as planned in a
given environment for a certain period.

RESERVE MARGIN The difference between net system capability and system peak load; 
the capability available for scheduled maintenance, emergency outages,
and unforeseen loads.

REVENUE 
REQUIREMENT The revenue level necessary to achieve a specified rate of return and

recover all authorized expenses.

RIPPLE CONTROL A remote control system which enables a utility to transmit a signal
over its power lines to a receiver at the customer's location which can,
among other things, control electric appliances.

TRANSMISSION Transporting electricity in bulk from the sources of supply to other
principal parts of the system or to other utility systems, also that portion
of utility plant used for transmission.

ULTIMATE 
CUSTOMERS
a/k/a end-users Those customers purchasing electricity for(pI-27)their own use and not

for resale.

WATT The electrical unit of power, equal to one Ampere flowing continuously
across a potential of one Volt.   One horse-power equals about 746
Watts.
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(pII-1)VOLUME II:  FINDINGS OF FACT

 

 Module 1:  VERMONT'S HISTORIC DEMAND-SIDE MEASURES AND RESOURCE

FORECASTS

 A. Current status of demand and demand-side management

 1. Current and projected demand

 a. Composition of existing demand

 (1) Overview

 1. Vermonters pay about $450 million (almost one-half billion) per year to buy energy

services from electric and gas utilities.   In 1984, Vermonters used 4,602 gWh of electric energy.  

The highest rate of consumption in 1984 was 864 MW, occurring on December 21.   DPS Exh.

VII-1, Department of Public Service Twenty-Year Electric Plan, October 15, 1988 at II.1-1-2.

 2. Central Vermont is the largest electric utility in Vermont, serving approximately

120,000 customers in the state.   Exh. CVPS Mod. I-1-1 at 4. Including wholesale sales and sales

to an additional 10,000 customers in New Hampshire, Central Vermont had total retail electric

sales in 1987 of 2,090,856 mWh.   Between calendar years 1986 and 1987, Central Vermont's

total customers (in both states) increased from 126,426 to 130,052, an approximately 2.9%

increase.   Id. at 1.

 3. Central Vermont's peak system load in 1987 was 479 megawatts, which occurred on

December 30.   Response to Module 2, Question 2 at 1, Exh. CVPS Mod. II-2.

 (2) Historical breakdown of demand

 (pII-2)(a) Residential demand

 4. Residential customers account for 40% of electric energy use in the state.  

Commercial and industrial classes each used more than a quarter of the state total.   Department

20-Year Plan at II.1-1-2.

 5. Statewide, over half of residential electric energy serves three end-uses-- space heating

(14%), water heating (24%), and refrigeration (16%).   However, electric space heating

contributes disproportionately to peak demand, as do portable electric heaters and vacation

homes.   Id. at II.1-2-3.



 6. Sixty percent of residential electric customers occupy single-family homes, 20% live

in apartments, condominiums, or duplexes, and 5% reside in mobile homes.   The remaining 15%

of residential electricity use is in vacation and second homes.   Id.  at 1-2-4.

 7. Over 20% of Vermont's year-round residences heat with electricity on a permanent

basis.   Of these, half use some wood for heating, and a fifth rely on electricity as a backup for

primary heating sources such as wood or fossil fuels.   Id. 1-4.

 8. There are almost 50,000 vacation homes in Vermont.   This estimate by intervenor Mr.

Clark, based on a 1986 survey by the Office of Policy Research and Coordination, is a reasonable

approximation.   Annual additions to the vacation housing stock have averaged 1,730 per year.  

Exh. Clark Mod. I-1 at 1.

 (pII-3)9.  This represents 6.5% of the total housing stock in Vermont.    Id.

 10. Clark reasonably estimates that 40,000 (over 80%) of these units are electrically

heated "for wintertime comfort".   Clark further reasonably estimates that annual electricity

consumption in each of the 40,000 units averages 14,000 kWh.   Seventy percent of this

consumption occurs between December 1 and March 31.   Thus, a fifth of residential electric

energy use takes place in only 6.5% of Vermont's housing stock.   Id. at 1-2.

 11. Occupants of these units are "on vacation" and therefore are not concerned with

conserving energy.   Owners are often out-of-state and only deal with the units through rental

agencies.   Motivation to reduce consumption is minimal as long as high utility bills are

supported by rental income.   Id. at 2-3.

 12. About forty percent of new residential construction is not covered by Vermont's "Act

250" process.   DPS Module III Position Statement.

 13. Low-income housing represents a major portion of Vermonts' housing stock.   Much

of that housing is occupied by renters rather than owners.   Low-income housing uses

disproportionate amounts of electric space heating. Id.

 (b) Non-residential demand

 14. Three building types account for almost 60% of commercial electricity use.   The

largest category is retail and wholesale trade (41%), followed by hospitals and schools,

each(pII-4)comprising 12% of total commercial use. Office buildings consume 7% of the

commercial total;  the Department designates the remaining 29% as "other".   DPS Exh. VII-1 at

II.1-5, 1-6.



 15. Lighting constitutes 55% of commercial end-use of electricity;  space heating and

air-conditioning account directly for another 16%.   Within the remaining 29% designated as

"other", other significant end-uses include motors for furnaces and elevators, office equipment,

water heating, and refrigeration.   Id.

 16. In a sample energy audit of a commercial customer, CVPS estimated that lighting

was responsible for 60% of electric energy consumption and 90% of maximum demand.  

Attachment to CVPS Mod. 1 filing, Item 8-1-20 at D-3;  tr. 6/15/88 at 241 (Campbell).

 17. Within the industrial sector, motors are as important as lighting is in the commercial

sector (56%).   Lighting is the second-largest industrial end-use at 13%.   Space conditioning

accounts for only 4% of total industrial electricity use.   DPS Exh.  VII-1 at II.1-6.

 18. Electrical equipment manufacturers are the largest group of electricity purchasers

(31%), followed by the dairy industry which consumes (9%).   Other industries each account for

less than 8% of all industrial electricity bought from utilities, including rubber and plastics, food,

machinery, and lumber. (These figures do not reflect industrial self-generation, which is

significant.   The paper industry met 15% of its own electrical needs in 1984.)   Id.  at II.1-7.

 (pII-5)b. Historical growth in electric demand

 19. Electric sales grew at an annual rate of 2.7% between 1972 and 1984, about a quarter

of the 10% growth rate experienced in the state between 1964 and 1972.   Id. at 1-6.

 20. Peak demand growth has also slowed for fifteen years.   A major difference between

the 1964-72 and 1972-84 periods is that peak demand grew half a percentage-point faster than

energy in the earlier period, but at a 0.7-point rate slower than energy since then.   Much of this

shift is due to utility load management and time-of-use pricing.   Id. at 1-11.

 21. Since 1972, residential electricity sales have increased at a pace with the number of

customers (1.8%/year, a sixth of the 12% rate of 1964-72).   This is because sales per customer

have remained relatively flat.   Id. at 1-8.

 22. New homes built today typically use 25-50% less energy than those built in 1972.  

Refrigerators sold today consume 30% less than their 1972 cohorts. Offsetting these savings are

increased penetration of other electricity-using equipment, particularly electric space heating.  

However, this penetration has abated due to actions by the DPS in Act 250 proceedings.   Id. at

1-8, 9.



 23. Utilities, particularly Central Vermont, deserve some of the credit for the slower pace

of electric space heating growth.   Response to Footnote 8-1 at 3, Exh. CVPS Mod. I-fn. 8-1; 

Exh. CVPS Mod. I-fn. 8-1-9;  Response to Footnote 8-1 at 3-4, Exh. CVPS Mod.  I-fn. 8-1;  see,

Exh. CVPS Mod. I-fn. 8-1-10;  tr. 7/26/88 at 253.

 (pII-6)24.  Commercial and industrial (C & I) sales rose 4.0% annually between 1972

and 1984, twice the residential growth rate for this period and somewhat less than half the rate of

C & I growth between 1964 and 1972.   In the most recent period, C & I sales grew 40% more

rapidly than employment, whereas before sales increased at 2.5 times employment.   Id. at 1-9.

 c. Projected demand

 (1) Electric demand

 (a) Overview

 25. By the year 2000, the DPS projects that annual electric energy use will reach 6,298

gWh, representing an increase of 37% over 1984 levels, and a 2% annual growth rate.  

Commercial and industrial sales will grow at 2.5% and 2.7% respectively under the Department's

base case forecast scenario, while residential use is expected to increase by 1.2%/year.  (II.1-13)

 26. The expected rate of winter peak demand growth is 1.6%.   Peak demand in the year

2000 would thus be 1,097 MW, 30% higher than the 1984 peak of 846 MW. The Department

expects summer peak demand to grow at 2.0% annually.  (II.1-13)

 27. High and low growth rates imply roughly a 20% variation above and below the

Department's base case forecast for the year 2000 of 1097 MW, i.e., plus or minus roughly 200

MW.   Id. at II.1-19.

 28. Over 400 MW of peak demand separate the Department's high and low forecasts for

the year 2000.   Under rapid growth,(pII-7)demand would reach 1311 MW;  slower growth

would see a statewide peak near 885 MW by the year 2000.   Id.

 29. Central Vermont's most recent long-term forecast was prepared in 1980.  Tr.

10/31/89 at 64 (Deehan).

 30. Central Vermont's forecast at the time that this docket commenced was that energy

requirements would increase at the annual rate of 2.4% over the next ten years and peak demand

would grow by 2.1%.   Exh. CVPS Mod. I-4-a-1 at 2.

 31. In its base-case forecast, Burlington Electric projects annual growth in system energy

requirements and peak load of 1.1% and 0.9%, respectively.   In BED's high (low) case, system



energy is projected to grow at 1.5% (0.4%) annually, with peak demand rising at 1.2% (0.3%).  

BED Module 1 filing, Item 4 and Table E.

 32. At the turn of the century, BED expects to change from a winter-peaking to a

summer-peaking utility.   Much of this change stems from increasing saturation of

air-conditioning.   Tr.  6/14/88 at 48-50 (Lauzon).

 (b) Forecast demand by class

 33. The 1.2% residential growth rate projected in the Department's forecast is based on

population, household size, and energy use per household.   Population is expected to grow at

1.0%, while declining family size will raise the growth rate in the number of customers to 0.5%

greater than population. Counteracting this expected growth in residential customers is the

forecasted decrease in household energy intensity.   While(pII-8)appliance saturation continues to

increase under the Department's forecast, this is offset by higher efficiency of new equipment.  

DPS Exh. VII-1 at II.1-13, 1-16.

 34. The 2.5% commercial growth rate projected by the Department would result in a

48% increase in electric energy sales for the commercial class between 1984 and 2000.   The

forecast is a function of commercial floorspace and electric energy use per square foot.   The

Department predicts that statewide commercial floor area will increase by 38% over the forecast

horizon. Additional square footage would result in a 41% energy increase if not for changes in

equipment saturation and efficiency.   The fastest floorspace growth is expected in trade and

tourism, the largest energy users per square foot.  On average, electricity use per square foot

should rise 5% by the year 2000, due primarily to increased penetration of electric space heating,

air-conditioning, and office equipment.   Higher saturations are only partially offset by improved

efficiency, especially in lighting.   Id. at II.1-16.

 35. Seventy percent of the total growth in kWh sales projected through the year 2000 by

Green Mountain is in the commercial and industrial sectors.   Tr. 11/1/8 at 36 (Tourmelle).

 36. For Burlington Electric, the commercial and industrial sectors together account for

virtually all projected load growth through the end of this century.   Commercial electric sales

growth projected by Burlington Electric is highest over the next five(pII-9)years, tapering off

thereafter.   BED Module 1 filing, Item 4 and Table E.

 37. The industrial class is the fastest-growing sector in the Department's forecast, rising

53% or 2.7% annually by 2000.   Growth is a function of employment and electric intensity per



labor-hour across different industries. Industrial employment is expected to increase by 16%, but

since that growth occurs in energy-intensive industries, its effect is to raise electricity sales by

18.5%.   DPS Exh. VII-1 at II.1-17, 1-18.

 38. Electric use per employee depends on changes in labor productivity and electric

prices, with the former having the stronger effect in the Department's forecast.   Overall,

productivity gains by themselves would raise electricity demand 42%;  however, modest electric

price increases reduce this by 2-3%. Finally, industrial self-generation has a significant effect on

industrial electricity sales.   The Department expects self-generation to increase from 1.5% of

industrial use in 1984 to 9% by 2000.   Id.

 39. Overall, the Department's forecast is most sensitive to variations in assumptions

about industrial sales growth.   Id. at II.1-21.

 (2) Vermont Gas

 40. VGS 1988 sales are estimated at 5.3 billion cubic feet.   VGS Exh. Mod. I-2;  tr.

6/14/88 at 86.   Peak demand for 1988 is estimated at 30,000 thousand cubic feet (MCF), the

expected(pII-10)requirement for firm customers when the temperature averages minus 20 degrees

Fahrenheit.   VGS Exh. Mod. I-2.

 41. VGS projects total sales to rise to 6.1 billion cubic feet by 1992, an increase of 13.8%

over the five-year period at an implicit growth rate of 3.2%.   VGS also projects its peak-day

demand to rise to 37,000 MCF by 1992. This represents a total increase of 23.3%, growing at an

implicit rate of 5.4%.   Id.

 42. For the residential class, VGS expects total sales to rise from 1.8 billion cubic feet in

1988 to 2.1 billion cubic feet in 1992, a cumulative increase of 18%, rising at an implicit rate of

4.2%.   For the commercial/industrial class, VGS expects total sales to rise from 1.3 billion cubic

feet in 1988 to 1.5 billion cubic feet in 1992, a cumulative increase of 16.2% rising at an implicit

annual rate of 3.2%.   For the interruptible class, VGS expects total sales to rise from 2.2 billion

cubic feet in 1988 to 2.4 billion cubic feet in 1992, a cumulative increase of 6.8% rising at an

implicit rate of 1.7%.   VGS does not project peak-day demand by customer class. Id., Exh. I-2.

 43. Vermont Gas projects that heating usage per residential customer will decline by 2%,

and heating usage per commercial customer will fall by 3-5% over its five-year forecast period.  

VGS Module.   1 filing, item 4b.



 44. VGS' forecast assumes that the number of residential customers will increase by an

average of 4-5% annually for the next five years and that the number of commercial customers

will increase at 6-7% annually.   The numbers of industrial and(pII-11)interruptible customers are

not expected to increase significantly in the forecasted years.   Id.

 45. The VGS forecast does not include new customers added pursuant to the

development of the Champlain Pipeline.   If such a pipeline is approved and constructed, demand

from those markets could increase peak day demand by 10,000-15,000 MCF.   Id.

 2. Forecasting methodology

 46. One function of a forecast is to provide relevant, accurate projections of the load that

a utility must serve in the future in order to ensure that adequate supplies are made available.  

Exh.  CVPS Mod. VII-1, Deehan Supp. pf. at 4;  see, tr. 12/13/88 at 49.

 47. Demand-forecasting also plays a role in planning demand-side resources.  In order

for demand-side programs to influence supply planning, it is necessary to simulate or estimate

their net effect on the forecasted load.   Exh. CVPS Mod. VII-1, Deehan Supp. pf. at 2;  tr.

10/31/88 at 26-27;  tr. 12/13/88 at 36- 37.

 48. To properly predict potential savings from DSM efficiency measures, a utility must

assume a certain pre-existing efficiency level for customers.  The more energy-efficiency

investment that a utility assumes its customers have already made, the lower the savings from

DSM it will project.   It is important that these baseline assumptions be calibrated with utility

demand projections.   Otherwise, utility forecasts may imply higher energy(pII-12)usage.    Tr.

10/31/88 at 54-58 (Deehan);  tr. 11/1/88 at 25-26 (Tourmelle).

 49. Unless utility forecasts explicitly model the efficiency of end-use equipment, the

process of calibrating forecasts with DSM savings estimates is judgmental.   Tr. 10/31/88 at 30,

52 (Deehan).

 50. If a forecast projects future load exclusively on the basis of past time trends, then it

does not lend itself to analyzing the effects of DSM programs. Tr. 10/31/88 at 44-45 (Deehan).

 51. The Department employs an end-use forecasting methodology to project future

electric energy requirements.   DPS Technical Report 11, included DPS Response to Module 1; 

tr. 10/31/88 at 49 (Deehan).



 52. The Department's forecast has slightly underpredicted energy sales and peak demand

in 1985, 1986, and 1987.   Only in 1987 did forecasting error exceed 2% for energy sales and

1.1% for peak demand.   DPS Exh. VII-1 at II.1- 23.

 53. One explanation for the forecast's error is unexpectedly high employment growth,

particularly in the commercial sector.   Id.

 54. Central Vermont's past forecasts used several factors to predict demand, including

population growth and changes in appliance-saturation mix, energy efficiency of appliances, and

technological trends in industry;  CVPS included substantial input from the long-range

forecasting model developed by New England(pII-13)Power Planning or "NEPLAN," the

planning arm of NEPOOL.   Id. at 3;  Response to Module 1, Question 4(b) at 1-2, Exh.  CVPS

Mod. I-4-b.

 55. This "NEPOOL model" is primarily an end-use model for the region that includes a

separate forecast for Vermont and incorporates demographic, economic, behavioral and

institutional factors, data on domestic-use consumption, and income and price elasticities.   Exh.

CVPS Mod. I-4-a-1, Att. JWB-2, p. 2.

 56. NEPOOL's forecast of 1987 represents the most detailed publicly available analysis

of end-use characteristics now available for Vermont.   NEPOOL Forecast, Exh. CVPS Mod. I

Att. 4b-1.

 57. Like other forecasts, the NEPOOL forecast is broken down by major customer class,

including residential, commercial, and industrial.   Unlike other forecasts, its analysis within

those classes is based upon specific end-uses, rather than upon aggregate measures of historical,

economic, demographic trends.   Thus, end-use analysis such as the NEPOOL forecast affords

useful insights into the available opportunities for improving end-use efficiency in order to

secure demand-side resources.   This information is particularly useful for the commercial class.  

This is because Vermont utilities so far lack meaningful information about how that class uses

energy, and therefore about how its uses can be improved.    Id.

 58. Central Vermont's forecast provides breakdowns of peaks in energy sales by

customer classes;  however, Central Vermont does(pII-14)not segment its forecasts into end uses. 

 See, Exhs.  CVPS Mod. I-4-a-1, I-4-a-2.

 59. CVPS has not estimated or isolated the impacts of efficiency standards or its own

DSM programs within its own forecast or the NEPOOL forecast.   CVPS Response to CLF Data

Request 1-8 in Module 1.



 60. Central Vermont is developing a new forecasting/modeling system that emulates

customer choices among general and specialized rate categories.   It also reflects factors such as

kWh prices and economic activity.   Response to Module 1, Question 4(b) at 1-2, Exh.Mod.

I-4-b;  tr. 10/31/88 at 29 (Deehan).

 61. Central Vermont's forecasting for the residential class customers explicitly represents

the efficiency of major end-use through efficiency indices.   These indices use national data for

appliance efficiency trends. Tr. 10/31/88 at 30-34, 55 (Deehan).

 62. However, there is little or no verification of service-area sales or installed stocks of

appliances.   Moreover, there are large parts of CVPS' forecast loads that are not represented

explicitly through such efficiency indices.   The absence of such representation is particularly

evident in the commercial and industrial sectors.   CVPS has not collected information on the

penetration of a variety of commercial efficiency measures, including lighting and heating,

ventilation, and air-conditioning (HVAC) measures.   Id. at 36- 37;  CVPS Response to CLF

Data Request 1-9.

 (pII-15)63.  Central Vermont's rate-code forecasting method provides a valuable "second

opinion" on statewide end-use forecasts from NEPOOL and the Department.   A rate-code-based

forecasting model is particularly appropriate for Central Vermont, which has a larger-than-usual

number and variety of effective rate options, some of which are end-use oriented.   Exhibit CVPS

Mod.  VII-1, Deehan Supp. pf. at 4;  tr. 10/31/88 at 13, 53, 75, 69-70;  also see, tr. 11/1/88 at

32-33 (Tourmelle).

 64. Central Vermont acknowledges that ideally its forecasts should be both

rate-categorized and end-use based;  as more detailed and reliable data is obtained about

end-uses, Central Vermont intends to integrate more end-use detail into its forecasting models.   

Tr. 10/31/88 at 51;  tr. 12/12/88 at 253-54;  see, Exh.  CVPS Mod. VII-2, Deehan Supp. pf. at 4.

 65. It is highly desirable to verify the accuracy of any forecasting model by comparing its

performance against actual data.    Exh. CVPS Mod. VII-1, Deehan Supp. pf. at 1;  tr. 10/31/88 at

45-46;  see, tr. 9/13/88 at 75-76, 81-82;  tr. 12/13/88 at 52.

 66. Green Mountain Power uses many end-use inputs in its analysis of the residential

sector;  in regard to other sectors it relies primarily upon econometric and trend analyses.   Tr. 

11/1/88 at 21-24, 27-33.

 67. Burlington Electric projects future energy requirements and peak demand using

econometric techniques.   BED estimates and applies two regression equations for projecting



energy requirements by each customer class:  energy user per customer,(pII-16)and number of

customers.   The usage models are functions of heating and cooling degree-days, real electric

prices, and real gas prices.   BED uses a single regression equation to project both summer and

winter peak demands.   BED Module 1 filing, Item 4.

 68. Vermont Gas uses trend analysis to forecast future sales, along with discussions with

developers, contractors, and industrial users.   VGS Module 1 filing, Item 4b.

 69. Vermont utilities have not explicitly accounted for or otherwise isolated the impact

of minimum efficiency standards for new residential appliances and fluorescent ballasts in their

demand forecasts.   Tr. 6/14/88 at 38-39 (Lauzon).

 70. Demand forecasts by Vermont utilities do not distinguish between additional load

imposed by new buildings and demand growth at existing buildings.   See, for example, tr.

6/15/88 at 68 (Tourmelle);  VGS Response to CLF Data Request CLF 4-a.

 3. Vermont's demand-side investment to date

 a. Summary

 71. Several Vermont utilities have successfully pursued targeted load management

programs.   See, Findings below, with respect to CVPS;  GMP Response to CLF Interrogatory 1; 

Exh. CVPS Mod. I-fn.  8-1 at 3;  tr. 6/14/88 at 231 (Underhill).

 72. Utilities have historically offered energy-saving demand-side programs more out of a

desire to provide customer service than as a serious effort to avoid more costly supply resources.  

See e.g., tr. 6/15/88 at 174-175, 193 (Allenby,(pII-17)Campbell);  tr. 6/15/88 at 213-14

(Wakefield);  tr. 7/7/88 at 77-78, 98 (Wakefield).

 73. Vermont utilities have not empirically evaluated efficiency programs in terms of their

costs or performance.   Vermont utilities have not carefully examined the impact of efficiency

programs on existing loads, nor have they attempted to project impacts into the future.   See,

CVPS and GMP Responses to CLF Data Request 1-2.

 74. While purely informational programs have probably had some effect, their impact on

customer energy efficiency has not been demonstrated in any rigorous way.   The number and

types of measures that customers have installed, and the amount of energy and peak demand such

measures have saved, is not known.   See generally, GMP and CVPS Responses to Interrogatory

CLF-1.



 75. Where Vermont utilities have undertaken energy efficiency programs, those

programs have focused on providing information to customers through brochures, advertisements

and audits.   In only a few instances have Vermont utilities offered even small incentives for

efficiency improvements to comparably small end-uses.   See generally GMP and CVPS

Responses to Interrogatory CLF-1.

 76. Vermont's utilities recognize that reinforcing customer information with direct

financial incentives and aggressive promotion is likely to accelerate and intensify energy

efficiency improvements.   Tr. 6/15/88 at 89 (Breen);  tr. 7/7/88 at 178-179 (Wakefield).

 (pII-18)77.  Vermont utilities have only targeted and attracted small numbers of

participants in their energy efficiency programs.   See findings above.

 78. Vermont's commercial customers have thus far received little attention from utility

demand-side efforts other than load management contracts.   DPS Module 2 Position Paper at 10.

 79. A comparison of expenditures provides one rough index of how significant energy

efficiency has been in utilities' overall resource portfolios.   For example, as recently as calendar

year 1987, Central Vermont spent 110 times more on production, transmission and distribution

of electricity than on increasing the efficiency of electric demand.   Compare Attachment 1 to

CVPS Response to Interrogatory CLF-7 at 5 (EEI Report indicating 1987 expenditures of

$126.12 million on production, transmission and distribution) with CVPS Response to

Interrogatory CLF-5 (approximately $1.1 million spent on demand side activities).

 80. At Green Mountain, supply outpaced end-use efficiency expenditures by nearly 90 to

1.   Compare GMP Response to Interrogatory CLF-7 at 5 (EEI Report showing 1987 production,

transmission and distribution expenditures of $87.3 million) with GMP Response to

Interrogatory CLF-5 (1987 DSM expenditures of approximately $1 million).

 81. Burlington Electric was unable to supply even a rough estimate of its recent DSM

expenditures, tr. 6/14/88 at 26 (Lauzon).   Neither Vermont Gas nor VPPSA member systems

have made significant energy efficiency investments, see, Vermont Gas(pII-19)Response to

Interrogatory CLF-1;  tr. 6/14/88 at 234 (costs of efficiency equipment in VPPSA member

programs customer-borne).

 b. Central Vermont Public Service Corporation

 (1) Overview of Central Vermont's demand-side investment



    1.  In its response to the 1986 IRRC survey, Central Vermont was projecting that energy efficiency programs

would reduce 1995 peak demand by merely 500 kW.  Generating Energy Alternatives, 1987 ed., at 11.

 82. Central Vermont's corporate plan directs the company "to aggressively embrace"

DSM that can "provide greater benefits to consumers than new supply options."   Exh. CVPS

Mod. I-2-1 at 3.

 83. Overall, CVPS rate design and load control programs have succeeded in reducing

peak load growth.   See, Findings 80-81, below.

 84. In projecting the effects of its DSM efforts, CVPS has not empirically isolated the

effects of its programs from other economic factors that have varied since 1974.   However, one

rough indication of the success of Central Vermont's previous DSM efforts is that from 1976 to

1982, its peak load growth (1.6%) was half the rate experienced by Vermont utilities as a whole.  

Exhibit CVPS Mod.  I-fn. 8-1-30;  tr. 6/15/88 at 286.

 85. The Investor Responsibility Research Center rated Central Vermont in the top ten

utilities in the nation on four load-management programs:  electric-storage heat, time-of-use

rates, off-peak rates and direct load control.   See, Exh. CVPS Mod. I-fn.  8-1-6.

 86. Central Vermont's demand-side management efforts to date have concentrated

primarily on rate design;  load control strategies have played a secondary but significant role as

well.(pII-20)Until 1988, CVPS devoted few resources to directly improving the efficiency of

electricity use by its customers.1 See, Findings in Sections 2 and 3, below.

 (2) Cost-based pricing

 87. Since 1974, Central Vermont has applied winter/summer rates to essentially all of its

customers.   Central Vermont also requires large commercial and residential customers to take

service under rates that vary by time of day. Response to Footnote 8-1 at 16-17, Exh. CVPS

Mod. I-fn. 8-1;  Response to Footnote 8-1 at 1-3, 15-17, Exh. CVPS Mod. I-fn. 8-1;  see, Exh.

CVPS Mod. I-fn. 8-1-6 and Mod. I-2-1 at 5.

 88. Central Vermont's implementation of Rates 3, 11 and 13 resulted in an estimated

annual peak reduction of 24.1 megawatts.   Response to Footnote 8-2 at 1, Exh. CVPS Mod. I-fn.

8-2.

 89. Based on a comparison of Central Vermont's rate design with other northeastern

utilities, Central Vermont's cost-based rate designs have saved its customers several million



dollars annually, mostly in the form of reduced capacity costs through peak shifting.    Exh.

CVPS Mod. VIII-1, Deehan pf. at 17-20.

 (3) Restraining uneconomical electric heat

 (pII-21)90.  On April 20, 1983, Central Vermont adopted the following policy on the use

of electricity for space heating:

Central Vermont ... believes it is in the best interest of its customers to
use other forms of energy for space heating rather than the installation of
either resistance or storage electric space heating.

Exh. CVPS Mod. I-fn. 8-1-7;  see Faesy Mod. 3 pf. at 4.

 91. Three years later, Central Vermont replaced that statement with a new policy, which

in pertinent part provides:

We also recognize that electric uses such as process heat, space heat, and
water heating may be provided by a variety of other sources, which at
times may be more economical.   The company acknowledges its
obligation to provide electric service as well as to support a healthy
Vermont economy and growing population.   At the same time, we are
committed to using all energy forms efficiently and where they have
long-term benefits for our customers.   (August 20, 1986)

Exh. CVPS Mod I-fn. 8-1-8.

 92. Vermont's land-use laws require consideration of many factors, including energy

efficiency, before significant new development can be approved.   10 VSA Secs. 1424a and

6086.   This "Act 250" process is implemented on a case-by-case basis through regional

commissions.

 93. In the Act 250 process CV issues "ability to serve" letters that discourage new

construction and major building-renovation projects from using electricity for space heating.  

Response to Footnote 8-1 at 3, Exh. CVPS Mod. I-fn. 8-1;  Exh. CVPS Mod. I-fn. 8-1-9.

 (pII-22)94.  Between 1983 and 1987 the electric-heat policy discouraged an estimated

11.8 megawatts of electric-space heating, and caused a reduction in Act 250 projects requesting

electric-heat service from 50.5% in 1983 to 6.7% in 1987.   Response to Footnote 8-1 at 3-4,

Exh. CVPS Mod. I-fn. 8-1;  see, Exh. CVPS Mod. I-fn.  8-1-10;  tr 7/26/88 at 253.

 95. Electric space-heating is used less in Vermont than in other states.  Electric

space-heating in new construction is far less common in Vermont than in comparable states.   Tr.

7/29/88 at 254-55;  see, Exh. CVPS Mod. VIII-1, Deehan pf. at 16.



 96. Following implementation of the electric-heat policy, the use of electric heat by

Central Vermont's customers--especially in the Killington and Stratton areas--decreased

dramatically.   Tr. 6/15/88 at 181.

(4) Information programs

 97. Dissemination of information has been the primary thrust of Central Vermont's

energy efficiency programs.   The company provides both general and specialized information

about demand management to customers.   Exh. CVPS Mod. VII-II-8;  tr. 7/7/88 at 93

(Campbell).

 98. The Life Cycle Costing Program provides life-cycle-cost analysis to architects,

engineers, attorneys, and contractors developing projects that will require Act 250 review and is

offered free of charge.   Response to Footnote 8- 1 at 10, Exh. CVPS Mod.  I-fn. 8-1.

 (pII-23)99.  Central Vermont also offers seminars to teachers on energy conservation; 

the CVPS Speakers Bureau;  a library open to the public; elementary-school conservation-poster

contests;  high-school energy debates (which received an award from the Department of Energy

in 1988);  and audit training for high-school students who audit their school (which also received

the DOE award in 1987).   Exh. CLF Mod. I, CLF-1 and Att. CLF-1-2, CLF-1-3 and CLF-1-4

(CVPS Response to CLF Information Request);  Response to Module 2, Question 4 at 10-13,

Exh. CVPS Mod. II-4;  tr. 6/15/88 at 164.

 100. The Water Heating Conservation Service offers a "do-it-yourself" audit.  The

program also sells customers efficiency materials--heater jackets, pipe insulation, low-flow

showerheads and aerators--at Central Vermont's wholesale cost of purchase.   Exh. CVPS Mod.

I-fn. 8-1-15.

 101. Central Vermont offers audit services to smaller industrial and commercial

customers using comprehensive computerized energy-audit software called "ACES".   Originally

offered at a cost of $300, the service is now provided free to customers and has resulted to date in

113 audits (54 in 1987).   Id. at 10;  see, e.g., Exh. CVPS Mod. I-fn. 8-1-20.

 (5) Technical and Financial assistance for residential energy efficiency retrofit

 102. Since 1985, CVPS has participated in "SEAL-UP", the State's Energy Audit and

Loan Utility Program for home weatherization.   Central Vermont offers a package of "Class A"

audits(pII-24)(audits performed by energy specialists) or "Class B" audits (audits performed by



homeowners), with about 1,400 total audits performed to date.   As part of this service CVPS

also offers contract management, in which CVPS Energy Specialists write specifications for

weatherization installation.   Contract management includes inspection and quality control.  

CVPS charges a fee for the class A audit and contract management services.   Id. at 8-9;  see,

Exh. CVPS Mod. I-fn. 8-1-18.

 103. SEAL-UP includes a loan program by which Central Vermont "buys down" interest

on loans issued by the Chittenden Bank from an estimated 11.75% to 8% to finance measures

recommended as a result of the audit.   Response to Module 2, Question 4 at 2-4, Exh.  CVPS

Mod. II-4.

 104. Central Vermont's principal objective for this program is to improve the efficiency

of electric-heated homes.   However, as a result of previous federal law, the program is available

to all customers, and has resulted in many recommendations that have improved the efficiency of

oil-, propane-, gas-, wood-, and coal-heated homes.   Response to Footnote 8-1 at 8-9, Exh.

CVPS Mod.  I-fn. 8-1.

 105. Central Vermont has expanded this program to offer 4% loans to eligible

low-income customers, through a $150,000 fund made available by the Vermont Housing

Finance Agency.   Id. at 9;  Response to Module 2, Question 4 at 2- 4, Exh. CVPS Mod. II-4.

 106. As of June, 1988, Central Vermont has processed only 49 loan applications, 11 of

which were processed in 1988.   Efficiency(pII-25)programs offered by non-utility groups such as

the Vermont Energy Investment Corporation (VEIC) have been far more successful in attracting

participants. Response to Module 2, Question 4 at 4, Exh. CVPS Mod. II-4;  see, also Module 3

pf. of Sachs and Hamilton.

 107. In 1988, 50% of the applicants applying for financing under CVPSC's program have

been rejected.   One problem is that bank guidelines do not recognize that homeowners can

afford to take on greater loan payments when such loans reduce monthly utility bills.    Thus,

banks limit the amount of funds a homeowner can borrow to a percentage of the homeowner's

income.   Many homeowners have already mortgaged their homes to this limit.   Id.;  tr. 7/7/88 at

103-05.

 108. Central Vermont recognizes that the loan component of the program has not yet

been successful and is exploring alternatives, including some of the loan programs that are being

provided by Vermont Energy Investment Corporation.  Tr. 7/7/88 at 105;  see, tr. 7/28/ at 238-40.



 109. Central Vermont plans to offer this program as SEAL-UP PLUS to its remaining

electric-heat customers.   This program is being implemented specifically in the context of this

docket.   Id.  Exh. CVPS Mod. VII-1, Wakefield pf. at 1.

 110. CVPS had difficulty in attracting participants to an earlier version of SEAL-UP,

known as "Money Bags".   This program offered discounts on low-cost weatherization materials

and installation services.   Only 100 customers participated.   Exh.  CLF(pII-26)Mod. I-1 and Att.

CLF 1-2 (CVPS Response to CLF Information Request);  tr. 6/15/88 at 209;  tr. 6/15/88 at

209-11.

 (6) Demand-side programs for low-income Vermonters

 111. Central Vermont's Low-Income Program donates a water-heater jacket, pipe

insulation, low-flow showerheads and aerators to community-action weatherization programs

and provides a $10 subsidy for installation labor;  the program is estimated to reach 300 to 400

homes per year.   Id;  Response to Footnote 8-1 at 7-8, 10, Exh.  CVPS Mod. I-fn. 8-1 at 7-8.

 112. Central Vermont has a Low-Income Elderly Program that provides free fluorescent

bulbs and water-temperature thermometers to homes visited by Area Agency on Aging senior

advocates.   Id. at 8;  Exh. CVPS Mod. I-fn. 8-1-17.

 113. Central Vermont is now beginning to explore special low-income programs that will

involve greater direct financial incentives and a more comprehensive approach than its existing

low-income programs.   Exh. CVPS Mod. III-2 PAW-2- VI.

 (7) Non-residential demand-side programs

 114. Central Vermont has also instituted a Comprehensive Industrial Service Program,

which targets four to six Central Vermont industrial customers annually with a five-phase audit

process that leads to recommendations for load-shifting and improved energy efficiency;  this

program has already resulted in a 3.7 megawatt reduction in peak demand.   Response to

Footnote 8- 1(pII-28)at 4-5, Exh. CVPS Mod. I-fn. 8-1;  see, Exhs. CVPS Mod.  I-fn. 8-1-11 and

8-1-12.

 115. In the past, this program has concentrated primarily on load shifting.  Energy

conservation was lowest on the list of the program's objectives.   See, Exh. CVPS Mod. I-fn.

8-1-11 at 1;  tr.  6/15/88 at 225-228.



 116. The Industrial Key Segments Program is a new Central Vermont program that

targets one industrial sector each year.   In a departure from existing programs, CVPS will

supplement an initial energy audit with direct financial incentives to participants.   Central

Vermont has designated the plastics industry as the first target for this new program.   Tr 6/15/88

at 11.

 117. CVPS's Farm Program targets 1,300 dairy farms on Central Vermont's system and

will include customer-information services, low-cost financing (8% financing for up to $50,000

in loans), marketing assistance, free water-heater jackets, pipe insulation and jacket-repair kits,

timers for tractor-engine block heaters sold at cost, and monitoring of the program's results.   The

program is designed to complement programs offered by both the Department of Agriculture and

the University of Vermont Extension Service.   Exh. CVPS Mod. I-fn. 8-1-22.

 118. The one Central Vermont DSM program that could be characterized as a direct

investment in energy efficiency is the company's high-pressure-sodium lighting service for

municipal(pII-28)street and highway lighting.   Response to Footnote 8-1 at 16-17, Exh. CVPS

Mod. I-fn. 8-1 at 16.

 c. Green Mountain's

 119. Like Central Vermont, Green Mountain's demand-side programs have focussed on

rate design and load control.   Historically, the company's energy efficiency programs have

concentrated on providing information.   Exceptions include a residential weatherization loan

program, discounted water-heater wraps, and the rental of efficient hot-water heaters.   Tr.

6/15/88 at 90-93 (Breen).

 120. None of GMP's efficiency programs would qualify as "direct investments", defined

as programs that include (a) an assessment of all energy-saving opportunities available at or

below utility avoided costs;  (b) direct installation of efficiency measures to realize the potential

savings identified;  and (c) up to full utility financing of the installed measures. Tr. 6/15/88 at

93-94 (Breen).

 121. In the future, GMP intends to rely on demand-side bidding to accelerate energy

efficiency improvements.   This approach solicits bids from third-party vendors and contracts for

the delivery of energy efficiency measures to GMP's customers.   Tr.  6/15/88 at 110-111,

151-153 (Breen).



 122. Unlike CVPS, GMP has not actively discouraged electric space heating.   As

recently as 1984, the company has publicly(p.II-29)promoted selected forms of electric space

heating.    Faesy Module 3 pf.;   tr. 11/1/88 at 47-61, 133- 140 (Breen, Saintcross).

 123. GMP estimates that, as of December 1987, its load-management programs are

reducing its peak by approximately 30 MW, or 10 percent.   These programs include a ripple

water heater control program, interruptible rate contracts and voluntary and mandatory

time-of-use rates.   Tr. 6/15/88 at 78.

 124. Six thousand residential customers participate in GMP's Ripple Water Heater

Control Program.   This represents roughly a 30% penetration of the eligible population.   GMP

estimates that this program has reduced peak load by 6 MW.   GMP Response to CLF Data

Request 1-1, p. 1;  tr. 6/15/88 at 83-84 (Breen).

 125. GMP has 9.5 MW of interruptible load under contract.   Id.

 126. GMP was among the first United States utilities to offer time-of-use rates,

introducing them in 1976.   Id. at 78.

 127. GMP's Home Energy Savings Program provides energy audits, low-cost loans, and

contract management to residential customers.   This service is broadly similar to Central

Vermont's SEAL-UP program.   However, it offers loan terms up to eight years, twice as long as

the four-year loan term offered by CVPS. This longer term has a strong effect on lowering

monthly loan payments, an attractive feature.   Tr. 6/15/88 at 87-88 (Breen);  tr. 7/27/88 (Vol.  I)

at 27-28 (Sachs).

 128. Under the program, GMP had reached 1,900 homes with energy audits as of

December 1987 and had provided $325,000 worth(pII-30)of financing.   GMP's research

indicates a high degree of customer satisfaction with this program. However, less than 1% of

eligible customers implemented recommended measures. Tr. 6/15/88 at 78-79, 88, 98 (Breen).

 129. GMP does not provide customers with estimated savings based on combinations of

measures.   The information provided only estimates savings from individual measures, which

cannot be added to arrive at a reliable estimate of energy savings.   Id. at 134-136.

 130. GMP's water-heater-jacket sales program has offered insulation jackets since 1981.  

GMP has sold 4,500 jackets which save customers over $250,000 annually.   Id. at 78-79,

124-125.

 131. GMP rents high-efficiency electric water heaters that are virtually as efficient as

older heaters with an R-11 jacket.   GMP offers this service to overcome two market barriers to



electric water heaters:  customers avoid high initial costs and ongoing maintenance costs.  

Currently, 2,000 high-efficiency models are in place.   Id. at 79.

 132. In addition to water heaters, GMP (in effect) leases efficient lighting equipment for

street lighting.   Id. at 130.

 133. GMP has undertaken one direct investment in improving customer energy efficiency

to date.   This was a $15,000 cash contribution to the Highgate low-income housing efficiency

project.    That project assisted 120 low-income families in a $160,000 weatherization project

that reduced annual electric bills by $15,000 to $20,000 per year.   Id.

 (pII-31)134.  GMP had no specific plans to make further investments in improving the

energy efficiency of its low-income customers.   Tr. 11/1/88 at 89-91 (Breen).

 135. GMP recently established a commercial energy-management service.   As of

December 1987, seven comprehensive energy audits and thirty walk-through audits had been

completed.   The commercial audits have identified $140,000 of annual savings for customers.  

No direct financial incentives are included in the service.   Tr.  6/15/88 at 78-79, 97.

 136. GMP recently began providing customers with profiles of their electrical demand to

aid energy management.   Twenty customers had received this service as of December 1987.   Id.

 137. GMP has provided comprehensive training for commercial and industrial customers

in energy management.   Sixty-nine large customers had participated in this training as of

December 1987.   Id.

 138. GMP is currently identifying and measuring the potential for reducing transmission

and distribution losses, and is implementing measures to lower system losses.   Several programs

are currently in place to target and obtain these savings.   Tr.  6/15/88 at 76-77.

 d. Vermont Gas

 139. Vermont Gas had no formal demand-side programs.   VGS Response to CLF Data

Request 1 in Module 1.

 (pII-32)140.  VGS currently rents water heaters.   It does not have information on the

market penetration of heating equipment of different efficiency levels.   Tr. 6/14/88 at 95-97

(Hill).

 B. Current outlook for resource integration in Vermont

 1. Existing supply resources



 141. Vermont Yankee is the single largest source of power within Vermont.   Its current

capacity is 520 MW, with Vermont utilities owning 286 MW of its output.   DPS Exh. VII-1 at

II.2-4.

 142. St. Lawrence and Niagara hydro projects provide 68 and 52 MW, respectively.   The

Department expects the St. Lawrence entitlement to fall to insignificant levels by 1994, while

Niagara power should continue at its current level.   Id. at II.2-4, 2-5.

 143. Through VELCO, Vermont receives 100 MW from the 340-MW Merrimack 2 coal

plant owned by Public Service of New Hampshire (PSNH).   Vermont's contract for this power

expires at the end of the century.   PSNH's bankruptcy threatens the earlier loss of this

entitlement.   Id. at II.2-5, -2, -32.

 144. Vermont receives 73 MW from Ontario Hydro, which is wheeled by NYPA.  This

contract expires in 1992.   Id. at II.2-6.

 145. In-state utility-owned generating resources include twenty-eight combustion

turbines and forty-six hydro sites.   Id.

 146. The 53-MW McNeil station is operated by Burlington Electric.   Id. at II.2-10.  

Currently, 8 MW are being delivered to a Rhode Island utility over the rest of the unit's life.   Id.

at II.2-30.

 (pII-33)147.  As of April 1988, Qualifying Facilities provided about 7 MW of power

through the Vermont Power Exchange, Inc. (VPX).  This quantity is expected to increase

dramatically.   Capacity could exceed 150 MW by 1993, reaching 16-20% of Vermont's load by

the year 2000.   Id. at II.2-6 -7.

 148. Vermont currently receives 200 MW from Hydro Quebec (HQ) through the

Highgate converter and up to 50 MW through Citizens Utilities' ties at the Canadian border

(II.2-5).   Vermont has rights to 10% of the power through NEPOOL's HVDC interties with HQ.  

 Phase 1 began providing Vermont with about 69 MW, and Phase 2 could provide about 200

MW.   These contracts expire in 1994 and 2000, respectively.   Id. at II.2-5 -6, 24, 31.

 2. Current supply outlook

 149. Vermont faces several important uncertainties pertaining to its existing portfolio of

supply resources.   For example, Vermont faces the possibility of losing power delivered from

the Niagara project to Vermont customers by the Department;  it faces a potential loss of the

Merrimack unit (100 megawatts of capacity) because of PSNH's bankruptcy;  and all current



purchases with Ontario Hydro and Hydro-Quebec expire no later than 1995.   Response to

Module 1, Question 6 (bound in tr. 6/16/88 at 2).

 150. By 1995, as little as 344 MW of the sources now used by Central Vermont to meet

customer requirements might continue to be available to satisfy a projected objective-capability

requirement for the New England Power Pool (herein "NEPOOL") of 586 MW.   If(pII-34)only

that 344 MW of total supply were then available, 211 MW would be nuclear-powered, with

Vermont Yankee representing 158 MW of that total.   See, Response to Module 1, Question 6

(bound in tr. 6/16/88);  tr. 6/16/88 at 43.

 151. A significant portion of capacity now available to other Vermont utilities under

purchased power contracts will expire within the next ten years.   For example, approximately

60% of the capacity held through current power supply contracts for Washington Electric

Cooperative, Inc. will expire by 1998.   This figure varies from system to system.   However, all

systems are facing decreasing supply resources.   Howland pf. of 6/6/88 at 2-3;  tr. 6/14/88 at

115-117 (Howland).

 152. The New England region faces supply reductions caused by downrating of existing

generation units, the failure of some planned units to come on-line, and transmission limitations.  

Tr.  6/16/88 at 191.

 153. Vermont utilities will need aggressive DSM and new supply resources in order to

meet customer requirements in the early to mid-1990's under the most conservative of growth

scenarios, since, for example, Central Vermont could have supply resources (even without

considering reserve requirements) sufficient to meet slightly more than one-half of its forecast

requirements. Response to Module 1, Question 6 at 2 (bound in tr. 6/15/88).

 154. If efficiency investments are to be compared with supply investments, then an

approximation of new supply costs(p.II-35)becomes a key part of the analysis.   CLF Exh. V-2

1986, Northwest Power Plan, at 3-2.

 155. One useful measure of new supply costs throughout Vermont can be found in a

recent proposed contract for supply resources equalling almost one-half of Vermont's recent peak

demand.   Hydro-Quebec Participation Agreement dated April 1, 1988, Exh. A, Section 3.1.

 156. The Vermont Joint Owners have signed a proposed long-term contract to purchase

up to 500 MW of firm power from HQ.   The agreement consists of a 200 MW firm amount and

a set of options to purchase as much as 300 additional firm MW in 20-year blocks, beginning as

early as 1990 and as late as 2000.   The amount available under the second option depends on



    2.  219,000 mW h = 50 M W * 50% minimum load factor * 8760 hours/year.

    3.  1,317,600 mW h = 200 M W * 75% load factor * 8760 hours/year.

    4.  Assuming that the capital cost factor equals 16.0%, the $1,295  capital charge equals $207.20 per kilowatt

annually.   At 75% load  factor, the energy charges would be $116.55 annually per kilowatt of contract demand.   The

fixed charges equal 64% of the $323.75 annual total.

options that must be selected before 1995, and several of the key options must be resolved sooner

than that.   DPS 20-Year Plan at II.2-27.

 157. HQ power under the Joint Owners agreement consists largely of baseload power

that will (in part) replace existing sources.   Thus, when this supply option is compared with

demand-side investments, one should consider all of the avoided power costs of those

demand-side investments, and not merely those which are avoided during peak periods.   Id.;  tr.

6/14/88 at 165 (Howland).

 158. The DPS expects the capacity price for HQ deliveries beginning in 1996 to equal

$217/KW-year in 1988 dollars (an amount that is representative of some of the contract's several

options). (p.II-36)Energy will be priced at 2 cents/kWh in 1988 dollars throughout the contract.  

DPS Exh. VII-1 at II.2.27.

 159. The proposed contract obligates Vermont utilities to take and pay for at least

219,000 megawatt-hours (mWh) annually as early as power year 1990 (beginning November 1,

1990, at 50% minimum load factor for Schedule A capacity of 50 MW).2  Under Schedule B, the

minimum load factor is 75%.   The annual minimum energy purchase rises to 1,317,600 MWh in

power year 1995, and extends through October 31, 2015 the 200 MW of Schedule B capacity.3 

Hydro-Quebec Participation Agreement dated April 1, 1988, Exh. A, Section 3.1.

 160. Once power deliveries commence under Schedules B and C, capacity charges are

constant in nominal terms, meaning that they decline in real terms.   The opposite is the case for

energy payments under Schedules B and C.   Id. at Section 4.1.

 161. Under Schedule B, fixed charges will be tied to a per-kilowatt cost of  $1,295 (in

1985 dollars), while variable energy charges will be based on a per-kWh rate of 1.774 cents/kWh

(also in 1985 dollars).   Ignoring inflation, Schedule B fixed charges(pII-37)would account for

almost two thirds of the total charges at the minimum load factor.4 Id.



    5.  Again assuming that the factor equals 16.0%, the $1,200  capital charge  (applicable to 1992 under Schedule

C-1) equals $192.00  per kilowatt annually. At 75%  load factor, the  energy charges would again be $116.55  annually

per kilowatt of contract demand.   The fixed charges therefore equal 62% of the $308.55 annual total.

 162. Power delivery under Schedule C options of up to 300 MW of power must

commence by the year 2000.   By no later than December 31, 1988, the participants must have

elected four sets of delivery options for the following periods:

  

Option     From        Through   
 C-1    01-May-1990  31-Oct-2012 
 C-2    01-May-1992  31-Oct-2012 
 C-3    01-Nov-1995  31-Oct-2015 
 C-4    01-Nov-1996  31-Oct-2016 
        01-Nov-1997  31-Oct-2017 
        01-Nov-1998  31-Oct-2018 
        01-Nov-1999  31-Oct-2019 
        01-Nov-2000  31-Oct-2020 
  Hydro-Quebec Participation Agreement dated April 1, 1988, Exh. A, Section 3.1.

 163. Vermont participants must either take energy at an annual minimum load factor of

75%, or pay for an equivalent amount.   The capacity charges called for in Schedules B and C of

the contract represent more than one half of total charges expressed in 1985 dollars, consistent

with the baseload nature of(pII-38)the power deliveries contemplated.5  As a result, much of the

capacity charges are truly energy-related.   Appendix A, Participation Agreement dated April 1,

1988, Exh. A, Section 3.1;  see, also discussion in Module 5.

 164. The capacity and energy charges under the Joint Owners Agreement are likely to be

influenced by the recent decision by the Maine Public Utilities Commission to deny approval for

Central Maine Power to purchase up to 900 MW of firm power from HQ.   If upheld on appeal,

the Maine PUC decision would lower the capacity price basis for Schedule B and C deliveries

after 1995 to $1,225/kW respectively (stated in 1985 U.S. dollars).   Hydro-Quebec Participation

Agreement dated April 1, 1988, Exh. A, Section 4.2.

 165. The new HQ electric capacity and energy prices do not include the costs of

necessary transmission expansion and reinforcement that must take place in order to

accommodate the additional power contemplated under the agreements. DPS Exh. VII-1, DPS

20-Year Plan at II.2-43, II.3-4.

 166. Hydro-Quebec has built eight dams as part of Phase I of the James Bay Project.  

Phase I has flooded 4,600 square miles of pristine wilderness in northern Quebec--an area equal



in size to(p.II-39)the state of Connecticut. The environmental effects of this project have been

large.   This docket did not attempt to assess those effects;  however, environmentalists allege

that thousands of native Inuit and Cree Indians have been displaced from their homelands; 

backed-up water from the dams has released mercury from the soil, which in turn has appeared in

toxic levels in the fish that are a mainstay of the local diet;  the habitat of the wildlife, upon

which the native people subsist, has been disturbed or destroyed;  summer nesting grounds of

loons, American black ducks, and Canadian geese have been eliminated;  and village water

supplies have been contaminated.   CLF Module 1 Position Paper at 3.

 167. Phase II calls for Hydro-Quebec to dam an additional seven rivers.    Id.

 3. Vermont's avoided cost outlook

 168. Many external costs of supplying electricity are significant socially, but are not

included in the price signal received by customers.   DPS Module 1 Position Paper at 4.

 a. Electric utilities

 169. Utilities use a mix of generating facilities.   Baseload facilities are high in capital

cost and low in variable cost.   With peaking equipment, these cost patterns are reversed: 

operating costs are high but capital costs are low.   Intermediate(pII-40)facilities fall somewhere

in between.   Tr.  7/8/88 at 39-40 (Gellings).

 170. Reliability standards for supply sources are determined by rules adopted by

NEPOOL.   Response to Module 1, Question 3(d) at 2, Exh. CVPS Mod. I-3-d.

 171. Load reductions in Vermont resulting from DSM programs may take up to eighteen

months to be reflected in reduced NEPOOL capability responsibility; thus, avoided capacity costs

should be discounted to reflect this delay. Vermont utilities are winter-peaking, however, so peak

demand reductions in the summer will also have capacity value because they can be marketed

within NEPOOL, which is summer-peaking.   Tr. 6/13/88 at 249-250 (Smith);  tr. 6/14/88 at

268-269 (Underhill).

 172. Vermont as a whole clearly faces increasing short-run marginal costs.  DPS Module

1 Position Paper at 5.

 173. The Department's own short-run marginal costs curve is flat with the sources used

for its retail load.   For the Department's sources used for wholesale sales, the curve is increasing

up to the point that the Ontario Hydro 73-megawatt contract is fully dispatched, after which



transaction agreements may under some circumstances result in a brief downward sloping

portion. Id. at 5-6.

 174. Marginal costs of electric power are increasing functions of time and load for the

state.   Id. at 6.

 175. Central Vermont estimates that variable costs represent 55% of its total operating

costs in the short term;  in the long(p.II-41)term, of course, all factors of production are variable.  

Response to Module 1, Question 3(b) at 1, Exh. CVPS Mod. I-3-b.

 176. Central Vermont expects an upward trend in long-run marginal costs.  Response to

Module 1, Question 3(c), Exh. CVPS Mod.  I-3-c;  tr. 6/15/88 at 162-63.

 177. Burlington Electric also projects increasing marginal costs.   BED Module I

submission, Item 3.

 178. For BED, average costs now exceed marginal costs.   But marginal costs are also

rising.   In the future this will reverse the current relationship between average and marginal

costs.   Tr. 8/17/88 at 113-14 (Weaver).

 b. Vermont Gas

 179. Avoided energy costs for Vermont Gas are tied to its pipeline purchases.   Under the

current contract, which expires in 1989, purchases at the margin are priced at $1.60 per million

BTU (MMBTU), times an oil price index.   This index is the ratio of a monthly average local

market oil price to a base period oil price.   For calendar year 1987, this index led to an average

avoided energy cost of $2.83/MMBTU.   VGS Module 1 submission, Item 3a.

 180. To the extent oil prices increase in the future, VGS' avoided energy costs will also

increase.   Tr. 6/14/88 at 84 (Hill).   The direction of future price levels is uncertain.   Id.  at 92.

 181. Total costs for VGS currently average $4.86/MMBTU.   VGS Module 1

submission, Item 3b.

 (pII-42)182.  The company's current export license is limited to 6.5 million cubic feet

(less than 20% more than 1988 sales).   VGS cannot obtain additional gas beyond this level

without renegotiating its current contract.   Tr. 6/14/88 at 86 (Hill).

 183. VGS peak-day deliveries are subject to transmission capacity limitations.   VGS

actually curtailed service to industrial customers under interruptible contracts on fifteen days in

1987.   This demonstrates that VGS has a potential for avoided capacity costs, in addition to the

avoided energy costs discussed above.   Tr. 6/14/88 at 107-109 (Hill).



 4. Status of current utility resource planning

 a. Demand-side resource integration

 184. Utilities need reasonable information about demand-side and supply-side options in

order to fully and effectively integrate them into least-cost resource planning.   In particular,

utilities need information about the costs, capabilities, and reliability of demand and supply

resources.   Tr. 6/13/88 at 149-151 (Steinhurst).

 185. Such information is currently lacking with respect to demand-side resource

potential, particularly in the commercial and industrial classes. Id. at 151-152, 174.

 186. There is inadequate "real world" data to support a high level of confidence

regarding penetration assumptions.   Information on naturally occurring conservation is also a

significant uncertainty.   The information on customer end uses in(p.II-43)the state as well as

other categories of data essential to least cost planning and DSM design is less detailed than

desirable.   DPS Module 3 Position Paper at 2;  DPS Module 2 Position Paper at 10.

 187. The lack of perfect information concerning demand-side options should not delay

least-cost planning, nor the implementation of demand-side programs. There is ample

information now to make decisions with regard to some sources of demand-side potential.  

Examples include improving the efficiency of utility distribution systems, and of lighting for

commercial buildings, security and street lighting.   Tr. 6/13/88 at 174-175;  DPS Module 2

Position Paper at 11.

 188. Where demand-side resources appear particularly plentiful or promising, programs

to secure these resources should begin relatively quickly.   Id. at 175-177.

 189. Uncertainty in demand-side resources is most prevalent in the area of program

marketability.   Technical performance of efficiency measures is less problematic.   Id. at

177-178;  tr.  6/15/88 at 90 (Breen).

 190. Even programs that fail are valuable in terms of the information they provide on

marketing DSM programs.   Tr.  6/15/88 at 90 (Breen).

 191. There are severe risks involved in making multi-decade supply commitments

without further information on evaluation of alternatives.   Tr. 6/13/88 at 162 (Steinhurst).

 b. Utility analysis of resource integration

 (p.II-44)(1) Central Vermont



 192. Central Vermont evaluates long-term supply resources through a computer program

known as "Electric Generation Expansion Analysis System" or "EGEAS". Exh. CVPS Mod.

I-3-d-4 at 1.   Input to this program includes the cost of the company's existing sources, its

estimated cost for sources expected to be available in the future, its load-growth forecast, and

other cost data to simulate the cost of meeting the company's load requirements in each hour of

each year over the planning horizon used in a given study.   Id.;  see, Exh. CVPS Mod. I-3-d-5.

 193. Using this methodology, an expected or "base" case can be developed and compared

to the same case if alternate supply resources are available;  Central Vermont uses scenario or

"tree" analysis that compares the cost of the "base" case and the alternates under consideration in

a variety of oil-price and load-growth scenarios.   Id.;  Response to Module 1, Question 3(d) at 2,

Exh. CVPS Mod. I-3-d.

 194. By using a low-growth analysis, the company approximates the value of alternate

supply scenarios in the event that DSM programs curtail load growth. However, this program

does not compare alternative demand-side and supply-side resources when determining the cost

of meeting customer requirements.   See id.   The company recognizes this deficiency and that

better evaluation programs are now available;  in the future, it proposes to upgrade the program

known as "UPLAN" to permit Central Vermont to evaluate(p.II-45)DSM and supply resources

"head to head".   Exh.  CVPS Mod. V-1 at 2-3, 8;  see, Findings of Fact in Module 5.

 195. Central Vermont currently employs a five-step process for screening DSM

measures, which includes (1) identification of DSM opportunities, (2) cataloging of DSM

alternatives, (3) an intuitive-selection process used systemwide in each planning cycle to reduce

DSM resources to 25 measures (10 measures for an area-wide study), (4) aggregate analysis of

the options thus screened, and (5) detailed evaluation, in preparation for implementation.

Response to Module 1, Question 5 (Demand) at 1-3, Exh. CVPS Mod. I-5-b;  Exh. CVPS

I-5-a-1.

 196. Although the process was used by Central Vermont on, in effect, a "pilot" basis as

part of its Central Area study, the process is not yet fully implemented.   Tr. 6/15/88 at 171.

 197. The first step of the process--identifying DSM opportunities--is in the  "capability

building" phase:  Central Vermont has hired the Lotus consulting group to assist the company in

identifying DSM opportunities in its current and projected loads, including opportunities for

"strategic conservation." Response to Module 1, Question 5(a) at 1, Exh. CVPS Mod. I-5-b.

 198. The company has not completed its initial identification of DSM opportunities.   Id.



 199. In the past, CVPS's demand-side programs have not sought to avoid specific

transmission and distribution additions.   Now when Central Vermont considers substantial

reinforcement of its transmission or distribution system due to load growth, the(p.II-46)company

conducts area-wide analyses of the potential to meet the area's load requirements through DSM

alternatives to such reinforcement.   Response to Footnote 8-1 at 5, Exh. CVPS Mod. I-fn.  8-1.

 200. On the basis of the Central Area study, for example, CVPS implemented seven

rate-design strategies.   These have held the Sherburne-area peak to 15 megawatts in the morning

and 18 megawatts in the evening, down from an estimated 27 and 25 megawatts, respectively.  

Id.

 201. To date, these initiatives have not included direct investment in customer efficiency

improvements.   CVPS does not yet have the capability to deliver targeted efficiency savings on a

sufficient scale to displace specific T & D investments.   Tr. 7/7/88 at 131-133 (Wakefield).

 (2) Green Mountain Power Corporation

 202. GMP is currently developing a new and expanded method for screening and

selecting DSM programs.   The method consists of six major steps:

  1. Identify all potential DSM resources.
  2. Rank all potential DSM resources.
  3. Develop program concepts for top-ranked resources.
  4. Conduct benefit/cost analyses for top-ranked resources.
  5. Conduct modelling for top-ranked resources.
  6. Conduct targeted DSM bidding.

Exh. GMP Mod. I  1, Response to Question 5a.

 203. GMP issued its first Integrated Resource Plan (IRP) in February 1989.  The IRP was

submitted after the close of(pII-47)evidentiary hearings and was not the subjected testimony.    A

preliminary description and analysis of the IRP are set out in Module F of Volume I.   GMP Exh.

VII-1.

 204. In conjunction with its development of an IRP, GMP recently requested all-source

bids to help it meet its customers' energy needs.   GMP's initial request for DSM bids received

only a moderate response.   GMP is significantly modifying its bidding process to modify

unintentional barriers and with hopes for a more significant response.   Id.

 205. GMP recognizes that future customer needs will be best met with a combination of

supply- and demand-side options.   Tr. 6/16/88 at 155;  see, tr. 9/15/88 at 245-48.



 (p.II-48)Module 2:  FINDINGS ON POTENTIAL DEMAND-SIDE RESOURCES

 206. Individuals, companies, institutions, and corporations consume energy not because

of a desire for electricity itself, but because they desire the services that energy consumption

derives for them;  e.g., warmth, coolness, artificial illumination, modes of power, certain

processes, or heating.   Tr. 7/8/88 at 13 (Gellings).

 207. The amount of energy consumed by devices that provide energy services depends

on their physical characteristics;  i.e., energy efficiency, on how they are operated by their users,

and the climate or environment in which they are operated.   Id.

 208. Therefore, information from utility demand-side experience elsewhere can be

transferred to Vermont to the extent that these underlying factors can be accounted for or

otherwise represented.   Id. at 14.

 209. Utilities can use demand-side strategies to change load that would otherwise be

expected.   Utility analysts categorize the goals of such strategies in five generic "load shape

objectives":

  A. Strategic conservation is load reduction throughout all hours of the year,
including peak, intermediate, and off-peak periods.   Strategic conservation is
the outcome sought from energy-efficiency improvements to customers'
electrical end-uses.

  B. Peak clipping is the partial elimination in utility load during those few hours of
the year when demand is at its highest.   Peak clipping is usually the objective of
interruptible contracts.

  C. Valley filling is the elevation of off-peak loads.   This is usually accomplished
by promoting specific end uses that do not require electricity during peak
or(p.II-49)intermediate periods, such as controlled space heating using thermal
storage charged at night.

  D. Load shifting is a combination of peak clipping and valley filling.   It usually
involves rescheduling end uses that ordinarily take place during peak periods.

  E. Strategic load growth is the additional of electric load during all periods.   It is
the opposite of strategic conservation.    Utilities promote strategic load growth
when they seek to add new customers and end uses without restricting the timing
of their associated electrical demands.   See Exh. CVPS Mod. 1-5-a-2, Appendix
A.

 210. Load control encompasses peak clipping, load shifting, and valley filling.   Tr.

7/8/88 at 37 (Gellings).



 211. Strategic conservation means conservation that utilities induce in addition to that

which would occur naturally in response to price or other factors.   Id.

 A. Unrealized potential for demand-side resources

 1. Energy efficiency

 a. Market barriers and the economic potential for energy efficiency

 212. As with any other energy source, there is a conceptual "supply curve" for energy

efficiency.   This is another way of saying that the amount of supply available from increasing

energy efficiency is a function of cost which eventually results in increasing incremental costs.  

See, CLF Exh. IV-2 at 6 through 8;  tr. 7/6/88 at 46 (Hill);  Faryniarz pf. of 6/27/88 at 12;  tr.

7/7/88 at 135-140 (Deehan).

 213. Energy services are amongst the many inputs used by commercial and industrial

customers.   In theory, such customers(pII-50)will reach an optimal mix of resources only when

the cost of raising output with one factor of production is the same as for all others.   This is

similar to utilities' least-cost planning imperative to pursue each resource until marginal costs of

all competing resources are equalized.   Tr. 7/5/88 at 60-61, 82 (Faryniarz).

 214. Utility prices create some market incentives for utility customers to invest in greater

energy efficiency.   They do so by setting a value for the energy saved.   Energy efficiency should

be worthwhile to customers if its life-cycle benefits exceed the initial cost of energy efficiency

improvements. Thus, in theory, even marginal savings should stimulate cost-effective

investments.   Tr. 7/6/88 at 46 (Hill).

 215. If prices are set at marginal cost, if customers are given perfect information and

access to capital, and if all customers and supplies behave with economic rationality, competitive

forces will lead customers to choose the optimal level of energy efficiency.   If these assumptions

are not fulfilled, then reliance on market forces alone will force Vermont to incur needless and

wasteful costs for energy services.   DPS Mod. 1 position paper at 4;  CVPS Mod. 4 Position

Paper;  tr. 7/6/88 at 47-48 (Hill).

 216. When proper pricing and information do not replicate a competitive market or

market breakdowns occur, utilities should intervene to further strengthen customer incentives to

use energy(p.II-51)efficiently.   Exh. CVPS Mod. I-1-0 at 4;  see generally, Response to Module

4, Exh. CVPS Mod. IV-1.



 217. Central Vermont recognizes that market imperfections necessitate that it do more

than merely be an efficient energy supplier.   Welfare maximization calls for market intervention

to ensure that customers select all DSM measures that cost less than the purchase of another unit

of electricity.   Exh. CVPS Mod. I-1-0 at 3;  Response to Module IV at 8, Exh. CVPS Mod.

IV-1-1.

 218. Utility intervention may be needed to achieve a least-cost solution even in situations

where market imperfections do not exist.    Utility intervention is needed even when price is

above marginal cost.   Welfare will be maximized provided that the cost of the DSM to society as

a whole is less than the marginal cost of producing and selling another unit of electricity.  

Response to Module IV at 4, 8-10;  Exh. CVPS Mod. IV-1-1.

 219. Any opportunities that still remain for increasing energy efficiency constitute

economical potential insofar as their life-cycle costs would be less than utility marginal costs.  

Tr.  7/6/88 at 49-52 (Hill).

 (1) Strength of market barriers

 220. In reality, expert analyses have found that customers are not stimulated by marginal

savings, and that efficiency investments are not made by customers unless life-cycle benefits

greatly outweigh energy costs.   For example, the Conservation Case in the 20-Year Plan is based

on evidence that customers will(p.II-52)accept energy efficiency investments only when the

life-cycle costs of those investments are less than 85% of retail rates.   As a result our society is

losing the benefits of many desirable efficiency benefits. Faryniarz pf. of 6/27/88 at 11.

 221. One measure of the impact of prices in the marketplace is the relationship between

what customers actually spend to save energy as compared to how much they pay to consume it.  

Tr.  7/6/88 at 47-49 (Hill);  tr. 7/7/88 at 136-139 (Deehan).

 222. In general, market barriers weaken utility price signals to such an extent that utility

customers refuse energy-efficiency investments unless they pay for themselves in two to five

years.   Like energy consumers nationwide, Vermonters tend to require energy efficiency

investments to yield payback periods of 18-30 months.   Tr. 6/15/88 at 104-105 (Breen); 

Rosenfeld 7/18/88 pf. at 3-5;  tr. 7/5/88 at 186-187 (Lamont);  tr. 7/7/88 at 139 (Deehan,

Campbell);  tr. 11/1/88 at 73-74 (Breen);  tr.  8/17/88 at 36 (Hill);  tr. 7/5/88 at 114-115

(Faryniarz).



 223. Most industrial customers require a payback of less than two years before making

efficiency investments.   Tr. 10/3/88 at 177 (Roll).

 224. Imposing such short payback requirements on efficiency investments is equivalent

to requiring them to yield high rates of return.   Discount rates that customers implicitly use to

evaluate future savings are generally revealed to be far in excess of discount rates utilities use to

evaluate supply resources.   For example, a customer payback expectation of 24 months

for(pII-53)efficiency is radically different from a utility payback expectation of 72- 100 months

for supply investments.   This differential creates a major adverse result;  it skews resource

selection towards uneconomic supply options and away from cost-effective efficiency

alternatives.   At the same time, the discrepancy between customer and utility investment

horizons places strains on our environment.   DPS Mod. 3 Position Paper at 16;  Exh.  CLF V-4,

at 4-6 through 4-9 (NW Pwr. Planning Council, Northwest Conservation and Electric Power

Plan, Vol. II);  tr. 7/6/88 at 55 (Hill).

 225. The prevalence of high discount rates in customers' decisions about efficiency

investments, compared to the lower discount rates employed by utilities, reveals a "payback gap"

between utility and customer investment horizons.   To the extent that the factors contributing to

customers' high discount rates are not intrinsic to the efficiency measures themselves, then the

payback gap is an acceptable proxy to use when defining the economic potential for utility

investment in demand-reducing efficiency improvements. Tr. 8/16/88 at 205-211 (Lahtinen).

 226. Customers may decline efficiency investments because (at their higher discount

rates) estimated savings fall short of costs.    If the costs of such measures to the utility (using its

lower discount rate) is less than supply, then the efficiency measure constitutes economical

potential.   Tr. 7/6/88 at 63 (Hill).

 (p.II-54)227.  This "payback gap" demonstrates and partially quantifies the potential for

utility efforts to acquire cost-effective efficiency improvements.   Such demand-side resources

are economical and should be pursued if they are likely to cost less than the supply resources they

would avoid. Id;  tr. 8/16/88 at 205-211 (Lahtinen).

 228. Empirical studies suggest that customers' implicit discount rates vary inversely with

income--that is, lower income customers require energy efficiency investments to yield even

shorter payback periods than customers in general.   This suggests relatively higher economic

potential remaining within the group of low-income customers.   Tr. 8/16/88 at 211-213

(Lahtinen).



 229. The discount rate implicit in residential customers' efficiency decisions runs as high

as 400 percent.   Tr. 7/27/88 (Vol. II) at 56 (Breen).

 (2) Types of market barriers

 230. In practice, numerous impediments in the market for energy services prevent

customers from choosing least-cost strategies in reaction to utility prices.   These "market

barriers" block the adoption of societally cost-effective end-use efficiency improvements by

customers.   Barriers include customers' lack of access to information about the availability, cost

and reliability of optimal energy savings technologies and building practices; customers' limited

access to capital, staff, and time to explore energy savings potential;  and institutional barriers

that "split (p.II-55)incentives" among the potential beneficiaries of efficiency improvements (for

example, between landlords and renters, or between developers and building purchasers).   CLF

Module 3 Position Paper at 1;  pf. of Arthur H. Rosenfeld at 3, 5;  Exh. CLF Mod. IV-2 at 11; 

pf. of A. Richard Faesy at 2-3;  Exh. GMP Mod. III-1 at 8; tr.  6/15/88 at 104-105 (Breen);  tr.

7/7/88 at 140 (Deehan);  tr.  7/25/88 (Vol. II) at 77-80 (Cowell);  tr. 7/28/88 (Campbell);  tr.

7/28/88 at 215 (Wakefield);  CVPS Module 4 Position Paper at 9.

 231. A major institutional impediment to the purchase of energy-efficient equipment is

that decisions about end-use efficiencies often are made by developers and landlords who will

not be paying the ensuing utility bills.  DPS Mod. 3 Position Paper at 17-18.

 232. Conflicting claims for competing technologies by equipment vendors often lead to

customer inaction.   Utility programs can help overcome such "information overload" since

utilities have no economic stake in the specific measures being recommended and installed.   Tr.

10/3/88 at 187 (Avery), 240 (Danforth), 241 (Avery, Danforth).

 233. If customer electric bills are not significant (relative to income, wealth or

production costs), then any inconvenience associated with energy efficiency may deter customers

from investing in energy efficiency.   This "hassle-factor" represents an additional barrier to

customer acceptance that utilities must confront in their program design.(p.II-56)Utility

opportunities to aggregate such decisions may help overcome this barrier.   Id. at 21; tr. 8/16/88

at 204-205 (Lahtinen).

 234. There may be negative aspects of efficiency investments that are real but not readily

apparent as costs.   Such factors may include inferior service, unavoidable risk or inconvenience.  

If utilities cannot reduce or eliminate such factors through program design, then they constitute



real costs of efficiency measures that should be added to the monetary cost of the measures. Tr. 

7/6/88 at 52, 60 (Hill);  Lahtinen pf. of 8/8/88 at 10.

 235. Efficiency improvements often carry additional benefits beyond their energy

savings.   Some measures extend the life of equipment.   For example, operating a motor with a

motor controller at a slower speed will extend the life of a motor.   Tr. 7/5/88 at 191 (Lamont).

 236. Customers are often concerned about the riskiness of the stream of benefits from

energy efficiency investments.   This perceived risk arises from uncertainty surrounding the

measures' reliability and technical performance, as well as future energy prices that efficiency

measures avoid.   Risk related to the future trajectory of energy prices is just as important as

technical performance risk, if not more so.   Tr. 7/6/88 at 52, 54, 60 (Hill);  tr. 8/16/88 at 217

(Lahtinen).

 237. Consumers also confront financial risks when investing in energy efficiency

improvements.   They may not be confident that the market will fully reflect the value of

efficiency investments(p.II-57)in the resale price of the property where efficiency measures are

installed.   Tr. 8/16/88 at 218, 223- 225 (Lahtinen).

 238. Such risk perceptions constitute a market barrier if they cause customers to impose

a premium on the cost of energy efficiency by overstating the specific risk from individual

measures, or the systematic risk from a diversified portfolio of measures across customers.   Tr.

8/16/88 at 215-216 (Lahtinen).

 239. Utility demand-side programs may be able to lower the perceived risk to customers,

or reduce the systematic risk by assuming and aggregating it on customers' behalf, just as utilities

do with respect to utility supply options.   Reducing risk in this way reduces the real cost of

energy efficiency measures.   Tr.  8/16/88 at 218, 223-225 (Lahtinen).

 240. When utilities evaluate conservation investments, they should take into account the

non-diversifiable risk relative to alternative supply investments.   Tr.  7/6/88 at 63 (Hill);  tr. 

8/16/88 at 218-225 (Lahtinen).

 b. Opportunities for savings from energy efficiency technologies

 (1) Overall assessment

 241. There are potential cost effective savings to be harvested in nearly every structure in

the state.   Lamont pf. (Mod. 2) at 5 and 10.



 242. There is currently a vast amount of older, energy(p.II-58)inefficient equipment in

service in existing Vermont buildings.   Lamont pf. (mod. 2) at 3- 4.

 243. The following end-uses all offer very significant potential for energy and capacity

savings:

End-use                         Customer sector                                 
------------------------------  ----------------------------------------------- 
Lighting                        residential, commercial and industrial, and     
                                  utilities' own use                            

Refrigeration & freezing   residential and commercial 
                     
Space conditioning              residential, commercial, industrial, and        
                                  utilities' own use                            

Air conditioning                commercial                                      

Water heating                   residential                                     

High efficiency and
variable-speed drive motors commercial and industrial                       
  

DPS Mod. 3 Position Paper at 7.

 244. While there is significant potential for efficiency improvements in all customer

groups, the largest potential lies in the commercial sector.   Id. at 10.

 245. For most utilities, industrial customers also offer significant DSM potential.   Like

commercial customers, this group has been largely ignored by Vermont utility DSM efforts.   Id.

 246. There are many proven DSM measures available for saving electricity that

commercial customers use for lighting, space conditioning and refrigeration. Id.

 247. Fluorescent lights use a device known as a ballast to control the voltage and current

input to fluorescent lamps.   High-frequency electronic ballasts represent a relatively

new(p.II-59)technology that has seen little penetration in Vermont.    When first introduced, this

technology suffered from unreliability and premature failures.   These problems have since been

resolved.   DPS Mod. 2 Position Paper at 5-6, 22;  DPS 20-Year Plan at II.4- 42;  tr. 7/5/88 at 191

(Lamont);  tr. 7/6/88 at 113 (Breen).

 248. Traditional core-coil ballasts use 50% more energy than is used by modern

electronic ballasts.   Modern ballasts are also quieter, last longer, prolong lamp life, and produce

less flicker.   DPS 20-Year Plan at Ii.4-42;  Nichols Mod. 3 pf. at 55.



 249. While the durability of any given piece of DSM equipment in a specific customer

location may be somewhat uncertain, taken in aggregate most potential DSM measures have a

known distribution of life spans developed from field experience.   DPS Mod. 2 Position Paper at

6.

 250. For Central Vermont, the available potential for cost-effective energy efficiency

improvement is unknown.   See, tr. 7/26/88 at 77-91, 111-26;  tr. 8/18/88 at 216-17, 231-42; 

See, Exh. CVPS Mod. II-0 at 2.

 251. GMP originally estimated that the remaining economic potential for demand-side

management in its service area was 15 MW, based on the DSM programs it planned as of early

1988.   However, this estimate largely ignored potential savings from new customers, including

new buildings, which were not included in the programs GMP plans to undertake.   Also

excluded were potential savings from smaller commercial customers.   Tr. 7/27/88 (Vol. II) at

49-50, 59-63, 64- 65.

 (p.II-60)252.  Revised analyses by GMP indicate that an additional 38.2 MW  (66.1

gWh) can be saved in the next decade.   This figure does not include fuel switching or detailed

pursuit of lost opportunities in new construction, nor does it include an explicit quantitative

allowance for externalities that are not easily expressed in dollars.   See, GMP Integrated

Resource Plan, Exh.Mod VIII.

 (2) Projected potential in the Department's 20-Year Plan

 253. The Conservation Case prepared by the Department of Public Service did not

attempt to quantify the total potential for cost-effective efficiency potential in Vermont.  

However, as part of its 1988 load forecast, the DPS estimated that conservation and distribution

system improvement measures that are likely to be implemented will combine to reduce peak

demand for power year 2000 by over 100 MW, or more than 10% of the current statewide peak. 

Faryniarz pf. (mod. 2) at 12-13.

 254. That analysis predicted that annual energy demand could be reduced by

approximately 400 gWh by the year 2000, an amount equal to roughly one-quarter of the

projected increase between 1984 and 2000.   DPS Mod. 2 Position Paper at 9.

 255. There is an inherent underestimation of efficiency technologies into the future

because it is not possible to anticipate technological advances.   DPS Mod. 2 Position Paper at

10.



 (p.II-61)256.  The Conservation Case utilized by the Department used conservative

assumptions which are likely to understate the penetration and success of conservation and

demand-side management measures.   DPS Mod. 2 Position Paper at 2-3.

 257. To the extent that underlying economic growth exceeds that assumed in the

Department's Base and Conservation forecasts, potential demand-side resources, as represented

by the difference between the two cases, will also be higher than predicted.   Tr.  7-5-88 at 38,

105-108, 136 (Faryniarz).

 258. The Department's Conservation Case is analytically independent of its base case

load growth predictions, and any perceived historical inaccuracy in the latter does not provide a

basis for rejection of the estimates of conservation potential.   Tr.  7-5-88 at 45-48 (Faryniarz).

 259. In defining the upper limit on appliance efficiency for 1994, the Conservation Case

relied on projections used by the California Energy Commission to propose efficiency standards.  

Since the preparation of the Conservation Case, federal appliance efficiency standards have been

passed. These limit the maximum energy usage allowed under the law.   As a result, additional

potential exists for exceeding the minimum efficiency standards. That potential is not included in

the Department's projections.   Tr. 7/5/8 at 109-112 (Faryniarz);  163-165, 170, 185 (Lamont).

 260. The Department assumed that DSM measures would be installed only if they passed

both an economic test and a marketability test.    In order for a DSM measure to pass

the(p.II-62)Department's economic test, it needed to exceed utility marginal costs, after DSM

costs had been increased by a 30% "adder" to cover overhead, profit, and administration.   In

order to pass a marketability test, the same measure could not exceed 85% of retail rates (except

in the industrial sector).   Technical Report 11, at 90-92.

 261. The "marketability test" in the Department's DSM projection used GMP retail rates.  

This significantly understates "marketable economic potential" because statewide rates are higher

than GMP's retail rates, and to the extent that all rates rise faster than DSM costs in the future.  

Faryniarz pf. of 6/27/88 at 12.

 262. As applied in projecting conservation potential within the industrial sector, this

marketability test excluded all measures expected to yield a payback period longer than two

years.   Tr. 7/5/88 at 114-115 (Faryniarz).

 263. Based on earlier findings defining the economic potential for demand-side

resources, the Department's Conservation Case excludes a large amount of industrial efficiency



    6.  Let C = the installed cost of the measure before the Department's markup;  m = the markup applied to the

installed cost;  P = the retail electric price, assumed here to equal utility marginal cost;  and d = the discount from

retail costs that the DSM measure must achieve in order to pass the marketability test.   To pass both the economic

and the marketability test, C * (1 + m) = P * (1 - d).   Accordingly, no DSM measure can have cost C that exceeds (1

- d)/(1 ) m) and still be considered as economic potential.   Given m = .3 and d = .15, DSM cannot cost more than

about two-thirds utility marginal cost.  For example, if P = 5 cents, DSM's C cannot exceed 3.27 cent

improvements that would be considered economical according to utility discount rates and

avoided costs.   Id.

 264. If retail prices decline over time and marginal cost projections remain the same,

then the level of price-induced DSM will fall while the economic potential will not change.  

Consequently, the untapped economic potential will increase.   Id.  at 123-124.

 (pII-63)265.  The Department's Conservation Case adds 30% to the cost of energy

efficiency measures when comparing the costs of end-use efficiency improvements with retail

rates under the marketability test and with utility marginal costs under the Department's

economic test.   This adder is intended to cover overhead, profit, and administration.   However,

some of the base costs, such as higher-priced efficient appliances, may already have included

overhead and profit.   Hence, the costs of some efficiency measures would be overstated, and

based on the Department's economic and marketing test, the potential may be understated.   Id. at

127-130, 141-146.

 266. If retail prices are set equal to marginal cost, then the two tests imply that the

installed cost of a conservation measure would have to be about 47% less than marginal cost in

order to be included in the Department's forecast of DSM potential.6

 267. Once new efficiency technologies begin to penetrate the marketplace, their costs

tend to decline as competition and economies of scale take hold. Id. at 191-192 (Lamont).

 (p.II64)268. The Department's conservation assessment was undertaken in 1985.   Thus,

it fails to take into account three years of cost reductions and performance increases.   For

example, the cost of screw-in fluorescent replacements for incandescent lamps has since

declined.   Id. at 194-195.

 269. The conservation potential estimated in the Department's Conservation Case does

not include estimations of the impact of any new technologies which may be introduced.  

Lamont pf. (Mod. 2) at 10.



 270. All of the technologies and measures identified in the Department's Twenty-Year

Plan (e.g. Sec. II-4.1 and II-4.2 summarized in Table II.4.13) are commercially available now.  

Id.  at 5.

 271. Based on the foregoing findings, the Department's conservation projection

represents a lower-bound estimate of future potential in Vermont.

 2. Load control

 272. Vermont utilities have made significant progress in securing customer participation

in load-management programs.   See, Mod. 1 findings.

 273. Some additional demand-side potential remains in the area of increased load

control.   For example, GMP supports the continued expansion of its direct load-control program

for domestic water heaters, known as Ripple Control.   GMP already controls 6,200 water heaters

through this program, which(p.II-65)represents a 6.2-MW reduction in peak load and a 53%

saturation of GMP's residential electric water heating customers within range of the signal.

Exh.GMP Mod. III-1 at 21;  tr. 7/27/88 (Vol. II) at 28.

 274. As a result of efforts over the past fifteen years, Central Vermont's annual system

load factors have improved by 20%, and its peak-day load factor has improved from 84% to in

excess of 90%.   Response to Module 2, Question 2 at 1, Exh.CVPS Mod. II-2.

 275. There is limited potential for further shifting of peak loads on Central Vermont's

system.   Response to Module 2, Question 2 at 1, Exh.CVPS Mod. II-2.

 276. In the winter, for example, Central Vermont's average hourly system demand

(wholesale and retail) through December 30, 1987, was 431.7 MW, with a peak of 479 MW.  

Thus, even as a matter of theoretical perfection, load control or shifting could at best reduce

Central Vermont's peak demand by a maximum of 47.3 megawatts.    Id.;  see Exh.CVPS Mod.

II-2-1.

 277. However, the ability to control or shift loads within the day is also limited by the

fact that during 15 hours of Central Vermont's peak day, loads exceeded the equivalent average

hourly demand level;  as a result, it would be necessary to find approximately 47 megawatts of

loads that can be deferred for longer periods of time, or a greater amount of loads that can be

controlled for shorter periods of time and thus rolled over during the 15-hour period to achieve

the maximum reduction.   Id.



 (p.II-66)278.  Load shifting is further complicated by the practical inability to forecast

precisely when the peak hour will be or what the total energy delivered during the peak day will

be.   Id.

 279. Because of this situation, Central Vermont is now focusing its peak-day,

load-shifting efforts on maintaining what has been accomplished in the past 15 years, while

instituting selected new programs to fine-tune its load-shifting efforts, including interruptible

contracts such as the one executed with Ski Ltd. for the winter of 1987-88.   Response to Module

2, Question 2 at 2, Exh. CVPS Mod. II-2.

 280. For utilities with relatively long peak periods, additional potential for load control

will be limited.   Tr. 7/25 (Vol. II) at 14 (Chaisson).

 281. Existing load control successes should be recognized and sustained.  However,

based on relatively limited potential savings from additional load control and rate-design

advances, the greatest source of additional DSM potential is from improving efficiency in

existing and new buildings and equipment.

 3. Utility system measures

 282. DSM options for the loads owned and controlled by utilities themselves require no

marketing and, so, can be quickly exploited where appropriate. Included within this category are

transmission and distribution efficiency improvements and utility-owned buildings and power

plant loads.   DPS Mod. 2 Position Paper at 19.

 (p.II-67)a. Transmission and distribution efficiency

 283. There are substantial energy savings to be gained through transmission and

distribution improvements to utility systems.   Exh., DPS Mod. VII-2 (20- Year Plan) at Table

II.4.3.

 284. Improvements in transmission and distribution efficiency should be among the first

options utilities consider for reducing both energy and peak load requirements in Vermont.   Line

loss measures offer the greatest energy peak savings potential in the state.   Certain transmission

and distribution measures (e.g., reduced line loss and conservation voltage regulation) are the

easiest DSM measures to implement as they have no marketing barriers.    Id. at 13.

 285. An additional energy savings of 2%, or 72 gWh, is possible for the year 2000 if

conservation voltage regulation is implemented on residential and commercial circuits.   Id. at 14.



 286. Many Vermont utilities presently experience very sizable energy losses and, hence,

have high potentials for reducing energy requirements through improved efficiency.   Id. at 15.

 287. Efforts to reduce these losses vary among Vermont utilities.   Ten utilities failed to

comply with the transmission and distribution requirements set forth in the DPS' 1983

Twenty-Year Plan and did not propose any plan for improving transmission and distribution

efficiency.   The utilities that did file with the(p.II-68)Department implemented transmission and

distribution efficiency improvement plans only on a sporadic basis.   Id. at 15.

 288. At the time of the Department's most recent review in early 1987, the efficiency of

Vermont's distribution system remained virtually the same as that which existed over a decade

ago, despite a significant increase in the cost of power since 1973.   Therefore, there is

substantial opportunity for utility transmission and distribution efficiency improvement

measures.   Id. at 15.

 289. Section III.1.11 of the Twenty-Year Plan (as set out in the final draft amendments)

details a program for capturing the full, cost effective potential for transmission and distribution

efficiency both now and in the long term. Id. at 16.

 290. Utilities currently have an extraordinary opportunity to capitalize on federal

requirements to eliminate equipment contaminated with PCBs.   Since those requirements will

force many utilities to replace equipment in the near future, they can gain substantial efficiencies

at very little additional cost by simultaneously adopting certain transmission and distribution

efficiency improvements.   Id. at 16-17.

 b. Utility buildings

 291. Utilities should implement energy conservation and load management measures in

their own offices, warehouses and other facilities.   No one is in a better position to appreciate

the(p.II-69)appropriate life cycle economics; in addition, marketing barriers are minimal or

non-existent.   DPS Position Paper at 12.

 292. The "wholesale" cost of power to a utility for its own use is sometimes cited to

justify lack of effort in this regard.   This rationale cannot be accepted as an excuse because that

power is included in the utility's cost of service at "wholesale" rates solely because associated

costs are passed on to retail customers in other charges.   Id. at 12.

 B. Implementation strategies for realizing demand-side potential



 1. Summary

 293. According to a 1986 survey by the Investor Responsibility Research Center, utility

involvement in DSM is widespread and growing.   85% of 123 utilities surveyed have DSM

programs.   101 had formal conservation programs and 68 had formal load management

programs.   Over half were initiated during the 1980s.   Generating Energy Alternatives, 1987 ed.

at 1.

 294. "Based on estimates from 57 of the 106 utilities with active demand-side

management programs in the IRRC survey sample, peak load reductions are expected to total

slightly more than 20,000 MW by 1995--the equivalent of one moderate-sized coal plant per

affected utility."   Id. at 10-11.

 295. Among 49 utilities seeking to reduce peak demand, the rate of growth of peak

demand will fall by 25% over the next decade due to their DSM programs. Id. at 11.

 (p.II-70)296.  In responding to the survey, New England Electric System stated its belief

that DSM activities would turn a projected 239 MW peak demand increase into a 111 MW

decline by 1998.   Id.

 297. "The largest projected (in MW) contribution from demand-side management

programs is credited to Duke Power, which by the year 2000 forecasts a 6,900 MW peak load

reduction from levels it believes otherwise would have prevailed. Its ambitious program to

regulate residential and commercial use of electrical appliances, combined with an industrial

load-shedding program, is expected to account for the bulk of the estimated impact."   Id. at 12.

 298. Eighteen utilities have contacted 35,000 commercial and industrial customers to

encourage conversion to high-efficiency ballasts.   Id. at 22.

 299. Twenty-three surveyed utilities offer financial incentives toward customer purchase

of high efficiency appliances, including refrigerators, washers, and motors.   Id. at 23.

 300. There are a large number of DSM options available to utilities and around which

DSM programs can be developed.   Given this extensive backlog of technical potential and the

prospect of new technologies, the range of opportunity for DSM is vast compared to the limited

areas currently targeted by Vermont utilities.   DPS Mod. 2 Position Paper at 3-4.

 301. A wide range of implementation strategies is available to Vermont utilities to cost

effectively accelerate the pace of(p.II-71)demand-side efficiency.   There is no one

implementation strategy that is by itself the key to better exploitation of demand-side resources.  



There is a role for most if not all of the strategies listed in the Board's Order of April 22, 1988.

Nichols pf. (Mod. 2) at 4, 6-7, 18;  tr. 7/6/88 at 77 (Breen).

 302. Two elements are usually present when utility implementation strategies

significantly accelerate acquisition of economic efficiency resources.   First is an imaginative and

energetic marketing effort on the part of utility management.   Second is a set of program designs

whose economic logic encourages customers to significantly improve their energy consumption

practices or equipment relative to what have naturally occurred without the implementation

strategy.   Nichols pf. (Mod. 2) at 18.

 303. Because of the strength and profusion of market barriers, it is doubtful that

traditional (minimal) market interventions by utilities (such as informational campaigns, audits,

and subsidized financing) will by themselves result in tapping anywhere near the full array of

potential cost-effective end-use energy efficiency improvements.   CLF Module 3 Position Paper

at 1.

 304. In order to overcome market barriers, utilities need to "do what it takes, within

economic reason, to get people to take advantage of demand-side opportunities".   This means

utilities will need to supplement cost-based pricing and accurate, targeted information with

vigorous promotion and strong financial incentives.    Tr. 7/6/88 at 77-78, 81, 100-101 (Breen).

 (p.II-72)305.  Adding progressively more incentives will increase the yield from

demand-side programs.   Tr. 7/7/88 at 178-179 (Wakefield).

 306. Access to capital is generally less easy and more costly for the electric energy

customer than for the utility.   Through the design of DSM programs, utilities can bridge the gap

between the relatively ready access to capital available to utilities and its scarcity for customers.  

DPS Mod. 3 Position Paper at 16.

 307. Utilities should be able to accelerate energy efficiency investment with programs

that bring expected payback to within the 2-2.5 year threshold required by customers.   Tr. 7/5/88

at 187.

 2. Rate design

 308. A well-designed rate structure represents almost a precondition for effective utility

DSM program design.   Thus, cost-based electric rates are an essential first step toward ensuring

that electric usage is economically efficient.   However, while necessary for economically

efficient resource allocation, cost-based pricing is rarely sufficient by itself to generate optimal



investment in demand-side measures.   This is due to the prevalence of substantial market

barriers, as discussed in earlier findings.   DPS Mod. 3. Position Paper at 21;  DPS 20-Year Plan

at I.2-15;  Nichols Mod. 2 pf. at 18; Exh.GMP Mod. III-1 at 2-3;  tr.(p.II-73)7/6/88 at 99 (Breen); 

tr. 7/7/88 at 142-143 (Deehan);  tr. 7/25 (Vol. 1) at 285 (Rosenfeld).

 309. To promote welfare maximization, rates should be set so that the utility's services

are priced as close as feasible to its marginal costs. Exh.CVPS Mod. I-1-0 at 4.

 310. If electricity is priced at or above marginal cost, customers imposing high costs on

the system will have an incentive to conserve, and the remaining potential for DSM by the utility

will be less than for utilities that have rates based on average costs.   Exh.CVPS Mod. II-0 (trans.

ltr. for Module 2 Position Paper);  tr.  7/7/88 at 141-42, 145-46.

  311. CLF witness Rosenfeld stated that the:

customer beyond the meter wants to encourage the utilities to introduce
time-of-use rates, maybe even spot pricing, the sooner the better.   Once
that happens, homes will look different, small commercial buildings will
look different, everything will probably work better....

Tr. 7/25/88 (Vol. I) at 283-84.

 312. Dr. Rosenfeld did not indicate that the presence of time-of-use rates would reduce

the need for additional implementation strategies;  however, he did indicate that "that would be a

giant step forward."   Time-of-use pricing alone is insufficient to overcome market barriers to

energy efficiency investments.   Id. at 284-85.

 313. While pricing is a useful tool at giving customers the incentive to reduce

consumption during those peak periods, it has limitations.   Tr. 8/18/88 at 22 (Boucher).

 (p.II-74)314.  GMP estimates that mandatory time-of-use rates will reduce load by at

least 8.5 MW (in addition to reductions resulting from voluntary time-of-use rates).   Mandatory

time-of-use rates are not cost-free.   For example, providing time-of-use metering to its 4,200

largest customers will cost GMP approximately $2.5 million over the next five years.   In

addition, GMP will spend a great deal of time and effort to ensure the maximum level of

customer acceptance for its new time-of-use rates.   Exh.GMP Mod.  III-1 at 5.

 315. Because cost-based rates are well-developed in Vermont, the additional potential for

demand reductions from further advancements in this area is secondary to the potential from

increased energy efficiency.   Nichols pf. at 18.

 3. Information



 316. The cost of information in energy markets is high and presents another obstacle to

customer acceptance of energy efficiency measures.   Accurate information is an essential

component of any meaningful DSM program that depends on customer acceptance for its

effectiveness.   DPS Mod. 2 Position Paper at 19.

 317. Utilities need to provide customers with adequate information to enable them to

make sound decisions about how much energy to consume.   To overcome market barriers,

however, consumer information is important but not enough. Exh.CVPS Mod. I-0 at 4; 

Exh.CVPS Mod. I-1-0 at 3.

 (p.II-75)318.  GMP's experience with various implementation strategies has shown that

informational programs which are not accompanied by tangible incentives are not particularly

effective in obtaining DSM resources, although they may be desirable in helping customers meet

their energy needs.   GMP Position Paper for Module 2, Response to Question 4.

 4. Rebates

 319. The Electric Power Research Institute (EPRI) published A Compendium of

Utility-Sponsored Energy Efficiency Rebate Programs.   The Compendium contains detailed

survey responses from 59 utilities on their experience through 1986 with rebate programs for

energy-efficiency improvements by residential, commercial and industrial (C & I) customers.  

Load control programs were not included.   EPRI EM-5579, GMP Exh.Mod. 2-1 at ES-1, 1-1.

 320. One hundred thirty-two utilities responded, collectively serving over half (57%) of

all U.S. electric customers.   Fifty-nine respondents already ran efficiency rebate programs.   Id.

at ES-1, 2-1.   Between 35-50% of U.S. electric customers are served by utilities offering some

form of energy efficiency rebate program.   Id. at 2-3.

 321. Investor-owned utilities that do not offer rebates tend to be smaller;  by contrast,

publicly-owned systems without rebate programs tend to be larger.  Id. at 2-1.

 322. Thirty-eight of the fifty-nine programs reported were(p.II-76)full-scale;  nineteen

were pilots.   Forty-two programs were offered system-wide. Id. 2-3.

 323. Twenty-four programs offered rebates for C & I efficiency measures in 1986.  

According to another survey, only nine utilities offered commercial-sector programs in 1983,

while twenty-nine C & I programs were offered in 1987.   Id. at I-1

 324. The biggest programs are the oldest.   Most programs are new;  with 1986 the year

most often cited for the inception of full-scale programs.   Id. at ES-5.



 325. Twenty utilities added measures eligible for rebates, with significant expansion

from residential to commercial customers.   Id. at ES-6

 326. 60% of the C & I programs offered rebates for lighting efficiency measures;  HVAC

and motor efficiency measures were next behind lighting measures.   Residential programs

concentrated on heat pumps, water heater, and air conditioners.   Id.

 327. Compared to other regions, New England utilities emphasized refrigerator and

freezer rebates for residential customers, and lighting for C & I customers.   60% of New

England rebate programs offered rebates for C & I lighting, while 20% paid rebates for motor

efficiency.   Id.

 328. New England utilities were more likely to identify peak demand reduction and

base-load energy savings as program objectives.    Consistent with their emphasis on energy

savings, New England utilities were also more likely to quantitatively evaluate their program

experience.   Id. at 4-1, 4-3.

 (p.II-77)329.  Commercial rebates typically covered 30-50% of measure costs, or were

based on avoided-cost value of $100-200/kW.    Id. at ES-10.

 330. Few utilities reported the results of empirical evaluations.   Most utilities did not

test different rebate levels and marketing strategies before implementing programs.   The authors

recommend that utilities concentrate more on conducting experiments, monitoring field results,

and evaluating programs. Id. at 6-1, 6-3.

 331. Two-thirds of the utilities answering reported that they satisfied the savings targets

set for the programs.   60% reported no problems with the programs.   Equal percentages of

utilities offering programs to single sectors (residential or C & I) said they were very satisfied

with their programs. Almost 70% of utilities offering rebates to both classes reported high

satisfaction.   Id.  at 4-6.

 332. Among the most successful aspects identified by respondents offering rebates

programs was that the programs stimulated the market for efficiency equipment (61%), resulted

in good public relations (63%), and helped consumers make energy-conscious decisions (63%).  

Forty-nine percent found the programs easy to implement.   Id. at 4-7.

 333. Utilities with full-scale and comprehensive programs reported higher satisfaction

and fewer problems than those with limited offerings.   Id. at 4-9.

 (p.II-78)334.  Full-scale programs had fewer improvements planned.   New England

utilities were planning more improvements than utilities nation-wide. The Compendium



attributes this to their greater emphasis on energy savings and the more recent vintage of their

programs.   Id.

 335. The problems cited most frequently were that application processes were too

cumbersome, rebates were too low, and not enough qualifying models were available.   However,

fewer than 15% of responding utilities mentioned any of these problems.   Id. at 4-7.

 336. The cost-effectiveness of equipment rebate programs can suffer when efficiency

requirements are set too low.   DPS Mod. 2 Position Paper at 21.

 337. The changes planned most often in rebate programs covered in the EPRI

Compendium were increased cooperation with dealers in order to increase the product

availability and raise participation.    Equipment most likely to be dropped in future

implementation included residential freezers and refrigerators.   Id. at 4-8.

 338. The average annual budget for the fifty-nine programs was $3 million.  Because of

the small number of large programs and large number of small ones, the median budget was

$800,000.   Utilities offering efficiency rebates to both residential and C & I customers spent an

annual average of $6 million.  (ES-13), Pilot programs covering only part of utility service areas

averaged $1(p.II-79)million in annual budgets, while full-scale programs were funded to annual

levels of $4 million.   Id. at 5-1.

 339. Overall, administrative costs, including promotion accounted for 27% of program

budgets.   However, administrative costs were significantly lower in full-scale programs than in

pilots.    Id. at 5-1.

 340. Efficiency rebates reduced peak demand by an average of 0.34%/year, based on the

twenty-one utilities for which the Compendium was able to compare results with total peak

demand.   Electric energy savings averaged 0.21%/year. The difference between these figures is

consistent with the sample utilities' emphasis on peak demand.   Id. at 5-3.

 341. Costs of achieving peak demand savings averaged $300/kW.    However, costs were

lower for C & I efficiency rebates ($196/kW).    By far the lowest costs of peak reductions were

experienced for utilities offering both residential and C & I rebates ($105/kW).   This clearly

demonstrates that the more comprehensive programs were more cost-effective.   Id. at 5-6.

 342. The most cost-effective measures were lighting rebates for C & I customers.  

Ranked next in terms of cost-effectiveness were rebates for energy-efficient C & I HVAC

equipment and residential heat pumps and air-conditioners.   Id. at 5-5.



 343. The Compendium highlights the costs and savings of six of the largest efficiency

rebate programs offered by utilities in California, Texas, Florida, and Minnesota.   All six

utilities offer efficiency rebates to both residential and C & I customers.(p.II-80)Based on annual

budgets averaging $16.2 million, annual peak demand savings averaged 62 MW, or 0.69% of

peak.   Thus, the average cost per kW of peak reduction was $258.   Id. at 5-7.

 344. Rebate programs have experienced participation rates of 5% or more.  Examples

include Wisconsin Electric's nonresidential lighting program initiated in May 1987, and the

Pacific Gas & Electric refrigerator rebate program.   DPS Position Paper at 21;  DPS Response to

CVPS Mod. 2 Interrogatory, Question 8.

 345. Rebates can be offered in different forms.   Fixed rebates offer a specific dollar

amount based on an estimated average cost for equipment or appliances.   Calculated rebates are

set according to savings expected based on a customer's unique load characteristics.   Nichols

Mod. 2 pf. at 10.

 346. There is a cost-effective potential for Vermont's utilities to employ rebate programs

on at least a selective basis among residential customers, and on an aggressive basis among

non-residential customers.   Id. at 9.

 5. Direct investment

 347. Barriers may be so strong that it may be necessary for utility DSM programs to offer

direct installation by utility or third party vendors in order to achieve optimal penetration of

efficiency measures.   Id. at 21; tr. 8/16/88 at 204-205 (Lahtinen).

 348. Direct installation programs have been used to good effect by some Vermont

utilities.   Each utility should map such a(p.II-81)program, aimed at reducing water and space

heating energy use through low-cost insulation, weatherization, and related measures.   Id. at 14.

 349. Utilities have found that direct investment in water-heater insulation is

cost-effective.   These include Idaho Power and Northeast Utilities.   DPS Mod. 2 position paper

at 26.   DPS response to CVPS Mod. 2 Interrogatory, Question 16.

 350. Results of such "wrap-up/seal-up" programs run by Central Maine Power and

Wisconsin Electric indicated levelized costs of energy savings of less than two cents per kWh.  

Id.

 351. The Hood River Conservation Project was Bonneville's $20-million

capability-building conservation investment for the region.   Exh. CLF-IV-1 at 17.



 352. The program paid 99% of the costs of retrofitting 2,988 residential dwellings,

including mobile homes, single-family detached, and large multifamily buildings occupied by

owners and tenants.   Id. at 17-18.

 353. Average savings, based on measured results for the first year after retrofit, were

2,600 kWh/yr.   Id. at 18.

 354. Penetration was extremely high.   Measured in terms of the eligible population,

HRCP reached 90-95% participation.   Tr. 9/15 at 215 (Foley).

 6. Loans

 355. Based on VEIC's experience with its residential weatherization loan program, the

attractiveness of efficiency(p.II-82)loans is much more sensitive to loan term than to rate.   In

other words, a longer term is more influential than a lower interest rate on customer acceptance

because it has a larger impact on lowering the monthly loan payment.   Tr. 7/27/88 (Vol.  I) at

27-28 (Sachs).

 356. Most institutional customers are more interested in mitigating the cash-flow impact

of energy efficiency investments than in payback period.   This suggests that programs offering

long-term low-interest loans or shared savings would help overcome the financial barriers to

efficiency investment by these customers.    Tr. 10/3/88 at 173 (Roll).

 357. If administrative and default costs can be contained, loan programs can be a cost

effective implementation strategy.   Nichols Mod. 2 pf. at 13.

 358. GMP rents water heaters to overcome customer resistance to up-front capital costs

and maintenance "hassle."   Tr. 6/15/88 at 124-125 (Breen).

 359. Vermont Gas rents gas water heaters to its residential customers.   This policy is

equivalent to a loan in that customers need not contribute the initial costs of the equipment.   By

overcoming the barrier of limited capital access, this VGS load-building program has raised the

penetration rule for gas water heaters beyond the level that would otherwise be obtained in the

free market.   Tr. 7/6/88 at 65 (Hill).

 360. The particular model of water heater that VGS rents is(p.II-83)one of the

least-efficient models available.   Lamont pf. (Mod. 3) at 13-14.

 361. It is appropriate for Vermont utilities to extend the use of attractive loans from

residential water heaters to other classes and end-uses if this implementation strategy is likely to

accelerate energy efficiency improvements.   Findings in this section, above.



 7. Codes and standards

 362. According to the Investor Responsibility Research Center, Seattle City Light

became the first utility to set mandatory efficiency regulations for residential and commercial

customers seeking expanded services from the utility.   Generating Energy Alternatives, 1987 ed.

at 24.

 363. Federal standards will set lower limits on the energy usage of residential appliances,

including refrigerators, freezers, air conditioners, and furnaces.   Nichols pf. at 10-11.

 364. One of the criteria of Act 250 is that buildings must incorporate energy efficiency

up to the point that life-cycle savings equal the life-cycle costs of the efficiency equipment.  

Vigorously enforcing this criterion could help strengthen the market's allocative response to

utility prices, at least in that portion subject to Act 250.   Tr. 7/5/88 at 189 (Lamont).

 Performance contracting and demand-side bidding

 (p.II-84)365.  Demand-side bidding has been used in Maine, and was recently mandated

in Wisconsin.   Tr. 7/8/88 at 48 (Gellings).

 366. Demand-side bidding is a relatively new and untried implementation strategy

compared to loans, rebates, direct installation.   It is most useful in certain hard-to-reach

customer groups, including industrial concerns.   It will not replace other implementation

strategies, including more direct utility involvement in the marketplace.   Nichols Mod. 2 pf. at

29.

 367. Energy-service contractors find that 5-10% demand reductions result from the

measures they install.   In many cases, they find 25% savings.   Id.

 368. GMP hopes to rely heavily on demand-side bidders to acquire necessary efficiency

resources.   Tr. 7/27/88 (Vol. II) at (Breen).

 369. The major advantages of demand-side bidding to GMP are that it offers a chance to

obtain resources at the lowest possible cost, it overcomes some of the major market barriers to

DSM, it can help ensure reliability by paying only for savings that actually occur, and the bidding

process can capture savings from economically disadvantaged customers as readily as from more

affluent customers.    Exh. GMP Mod. III-1 at 32;  tr. 7/27/88 (Vol. II) at 44 (Breen).

 370. GMP has been relatively "low on the learning curve" with this implementation

strategy.   Within the utility industry as a whole, there is a larger body of experience with rebates

than there is with demand-side bidding. Tr. 7/6/88 at 79, 104-105(p.II-85)(Breen).





 (pII-86)MODULE 3:  FINDINGS ON DEMAND-SIDE STRATEGIES FOR VERMONT

 A. Principles of successful program design and implementation

 371. Programs must have explicit strategies for overcoming the substantial market

barriers to energy efficiency investments.   Tr. 7/25/88 (Vol. 1) at 122 (Chaisson).

 372. Programs should capture all opportunities for efficiency improvement that would

otherwise be lost forever, such as new buildings, expansion, and the replacement cycle for

retiring equipment.   Id.

 373. Utilities run the risk of committing two basic errors in undertaking demand-side

programs.   The first possible error is to over-claim results from the programs.   The second is to

fail to aim high.   Tr. 7/25/88 (Vol. 1) at 140-141 (Peach).

 1. Designing comprehensive energy efficiency programs

 374. The following program design principles are illustrated in Connecticut Light and

Power, Conservation and Load Management Program Plans (May 1988), Exh. CLF Mod. III-,

developed jointly by Northeast Utilities and the Conservation Law Foundation;  see pf. of Joseph

M. Chaisson at 2, utilizing several of CLF's witnesses in this docket.

 a. "Bundling" end-use efficiency improvements to avoid "cream-skimming"

 375. To maximize their impact, and to minimize duplicative diagnostic, labor and

administrative costs, programs must include(p.II-87)comprehensive analysis and funding of

efficiency improvements in buildings and equipment rather than giving piecemeal attention to

specific end-use technologies.   CLF Module 3 Position Paper at 2;  pf. of Beth Sachs and Blair

Hamilton at 7;  tr. 7/25/88 at 135 (Cowell);  tr. 7/25/88 at 224-225 (Chaisson), 225-227 (Benner).

 376. Utility efficiency programs should treat all efficiency opportunities at a facility as

thoroughly as possible.   All measures should be considered comprehensively, so that all those

costing less than the utility's avoided costs are implemented as a single package.   This

"bundling" is essential to realizing all cost-effective potential at a site. 

"Cream-skimming"--choosing only the least-expensive or most cost-effective strategies--neglects

measures available for less than the utility's avoided cost.  "Cream-skimming" thus sacrifices

cost-effective opportunities which are economically lost because they are too costly to

"re-retrofit" later.   Id. at 125;  tr. 7/25/88 (Vol. II) at 89;  tr. 7/26/88 at 8-10 (Chaisson), 51-52

(Peach).



 377. A program is a package of measures, not a single measure.   Tr. 7/26/88 at 156

(Peach).

 378. When a utility's goal is to implement all cost-effective efficiency measures, the most

important characteristics for program design are its customers' ways of doing business.   Such

market-related influences as capital constraints create the pressure-points for utilities to

overcome market barriers to energy-efficiency investment.   Tr. 12/12/88 at 20 (Chaisson).

 (p.II-88)379.  This realization creates the need for utilities to target efficiency potential

by customer and facility, not by end-use and measure.  For example, experience from the

collaborative design process elsewhere has shown that five or six types of commercial customers

that have similar end-use opportunities for efficiency savings.   Id. at 20, 50.

 b. Targeting potential across all customer groups

 380. Utilities should seek to target customers as comprehensively as possible.   This will

ensure that direct bill-saving opportunities are spread as broadly as possible.   CLF Module 3

Position Paper at 3;  tr. 7/25/88 at 140-41 (Peach);  126 (Chaisson).

 381. Differences between sub-groups of customers call for different program designs,

even though the two programs install precisely the same technologies. For example, differences

between small and large commercial customers will lead to differences in marketing approach,

incentive levels, and the approach to technical analysis.   Tr. 12/12/88 at 21 (Chaisson).   Utilities

need to target separate demand-side programs for their smaller commercial customers.   Tr.

10/3/88 at 251-252 (Avery).

 382. Within the commercial class, a key distinguishing feature is likely to be the patterns

of building renovation and rehabilitation.   In Massachusetts, for example, a relatively large share

of existing commercial space is renovated each year.   This(p.II-89)presents utilities with a large

potential for capturing lost-opportunity resources Tr. 12/12/88 at 22.

 383. A further distinction for commercial program design should be drawn between

renovation-oriented rehabilitation and "gut rehab".   Decision-making within the latter sector is

more akin to that in the new construction market. Id. at 24.

 384. Such renovation cycles differ within the commercial class between retail, office, and

other building and customer groups, with the average cycle running every 10-15 years.   The

shorter the cycle, the higher the resistance to retrofit between cycles, which means higher cost

and lower savings over shorter measure lives.   Id.  at 24, 28, 29-30.



 385. Similar kinds of divisions and distinctions can be found within the residential and

industrial class.   Id. at 25-26.

  386. "... it's our feeling that if you understand the customer characteristics, you design a

program that is essentially well put together to reach that customer class, that that is likely to be a

more effective program than one that has more in mind the technology to install in that

customer's premises than the characteristics of the customer itself.   It's our feeling that will likely

lead to a program with somewhat lower administrative costs." Id. at 42 (Chaisson).

 387. Free riders--customers who would have installed efficiency measures without utility

incentives--can be avoided by offering the right incentives. This can be accomplished by paying

attention to required payback periods.   A customer that requires a two-year payback on an

efficiency investment would presumably not have installed lighting measures that will yield

a(p.II-90)four-year payback.   That customer has probably already installed measures offering a

one-year payback.   Thus, the utility incentive should seek to lower the payback on the four-year

measure to two years.   Tr. 10/3/88 at 211-212 (Roll).

 388. Energy costs are a small fraction of total costs for small customers.  However,

energy costs occupy a relatively large share of profit.   Id. at 253 (Danforth).

 c. Offering customers a full range of services and choices

 389. Customers need "one-stop shopping", i.e., utility assistance and incentives must be

comprehensive for each individual participant.   CLF Module 3 Position Paper at 2;  pf. of Beth

Sachs and Blair Hamilton at 7;  tr. 7/25/88 at 135 (Cowell);  tr. 7/25/88 at 224-225 (Chaisson),

225-227 (Benner).

 390. In order to be comprehensive, program design should offer a thorough list of

efficiency measures applicable to a customer's end-uses.   Comprehensiveness often requires that

treatment extend beyond energy efficiency, e.g., asbestos removal may be desirable on

non-economic grounds when replacing old heating systems.   Tr. 7/27/88 (Vol. I) at 46-47

(Hamilton).

 391. Under-achievement in conservation programs has been most pronounced in

programs using minimal intervention.   Examples include residential energy audit programs that

have not offered additional financial and other assistance to participants.   Tr.  10/4/88 at 96-97.



 (p.II-91)392.  Quality control can be as important to achieving energy efficiency as the

specific energy conservation features installed.   Tr. 7/25/88 (Vol. I) at 291-294 (Rosenfeld);  tr.

7/25/88 (Vol. II) at 46-47 (Chaisson).

 393. Comprehensive treatment does not require the implementation of all measures at

once.   Generating customer satisfaction with the most cost-effective measures from a

comprehensive list is likely to gain the customer's confidence with efficiency measures.   Trust in

the technology, the installer, and the utility's capabilities will tend to generate subsequent action.  

Tr. 10/3/88 at 176 (Roll), 189 (Avery).

 394. In addition to incentives for adopting energy-efficient equipment and design

features, efficiency programs should also emphasize better operation and maintenance practices.  

Savings from better O & M are usually extremely cost-effective.   Tr. 7/25/88 (Vol. 1) at

205-206, 292-294 (Rosenfeld).

 d. Building and extending linkages to existing infrastructure, standards, and programs

 395. For their efficiency programs to succeed, utilities must also invest in developing the

necessary infrastructure.   Often they will need to transform the marketplace by speeding the

introduction of relatively new technologies. For example, where utility incentive programs have

not been in place, local vendors and installers are unfamiliar with certain lighting measures such

as T-8 lamps and electronic ballasts that are widely available(p.II-92)elsewhere. Tr. 7/25/88 (Vol.

1) at 122-125 (Chaisson), 275-276 (Benner);  tr. 7/26/88 at 20 (Peach).

 396. Capability building requires that utilities convince architects, engineers, and

builders to adopt innovative approaches to energy efficiency. To allay natural fears on the part of

the design community, utilities may need to guarantee savings.   In addition, utilities should

monitor operating performance of specific equipment and encourage feedback to builders.   Tr.

7/25/88 (Vol.  I) at 220, 255 (Rosenfeld), 261-262 (Chaisson).

 397. Utilities must "drive" their efficiency programs if they are to succeed.   This means

they must work extensively with equipment vendors in implementing their efficiency programs. 

"It doesn't matter what the utility does or what outside contractors do, if you don't have vendor

support, you don't have a program."   Tr.  10/3/88 at 183 (Avery).

 398. Once performance and reliability are proven and costs are well established, energy

efficient technologies tend to become standard practice. At this point, utilities can lower



incentives, or they can raise the minimum performance baseline as technology advances.   Tr.

7/25/88 (Vol. I) at 259-262 (Benner, Chaisson);  tr. 7/25/88 (Vol. II) at 63-64 (Benner).

 399. For example, until recently almost all the high-efficiency electronic ballasts sold in

the U.S. were on the west coast, where utilities offer full-scale commercial lighting programs.  

Tr. 7/25/88 (Vol. I) at 286 (Rosenfeld).

 (p.II-93)400.  Programs that might not make economic sense based on measures installed

as a direct result of the program may be worthwhile if they precipitate long-lasting changes in the

broader market, e.g., residential lighting.   Tr. 12/12/88 at 46 (Chaisson).

 401. Utilities need to build internal capability if they are to succeed in building

infrastructure needed to acquire demand-side resources.   Thus, one necessary condition for

program success is for utilities to obtain adequate staff to carry out the programs.   This

requirement applies both to quality and quantity.   In order for programs aimed at new

construction to succeed, utilities need to deploy skilled and persuasive architects and engineers to

advance the capabilities of the local design community.   Tr. 7/25/88 (Vol. 1) at 274-275

(Benner).

 402. Rather than implementing programs entirely on their own, utilities should recognize

and solicit participation by existing organizations.   This is particularly important in treating

low-income efficiency opportunities, where community trust is problematic.   Tr. 7/25/88 (Vol.

1) at 125-126.

 403. Minimum efficiency standards covering residential appliances and commercial

ballasts go into effect in 1990.   They leave a great deal of room for utilities to increase energy

savings.    This is because the standards embody savings that will satisfy maximum payback

criterion of from one to three years.   Utilities should take advantage of additional savings by

investing longer, e.g., in higher efficiency that would yield paybacks of(p.II-94)four years, such

as electronic ballasts instead of the medium-efficiency magnetic ballasts allowed for under the

national standards.   Tr.  7/25/88 (Vol. 1) at 129-132 (Rosenfeld);  Exh. CLF Mod. II-4-1;  pf. of

Arthur H. Rosenfeld at 3 and Attachment 2.

 404. California utilities have used the imminence of stricter energy-efficiency provisions

of the state's building code to promote early adoption of efficiency innovations.   The building

code already in place "keep[s] the real schlock buildings off the market by requiring investment

out to maybe three year payback and then one relies on ... utility programs ... to beat the



standards" by offering incentives for investments in efficiency that otherwise offer longer

payback periods.   Tr. 7/25/88 (Vol. 1) at 262 (Rosenfeld).

 405. California utilities offered up to $300 per kilowatt of savings for  "advance

compliance" with the State Title 24 building standards.   Id. at 263.  These programs "got a large

number of buildings built which conformed to the standards but eighteen months, a year or six

months earlier" than the new standards took effect.   Id.

 406. Such a process eases the market's transition to stricter performance requirements by

allowing equipment vendors and installers to stock and become familiar with higher-efficiency

chillers and other equipment.   Id. at 264. See also Id. at 261 (Chaisson), Tr. 7/25 (Vol. II) at

40-41 (Benner), 51-52 (Cowell).

 (p.II-95)2. Implementing programs in stages

 407. Aiming high--deliberately pursuing comprehensive savings beyond the utility's

cost-effectiveness limit--enables utilities to establish a supply curve for efficiency.   Id. at 152

(Benner);  tr. 7/26/88 at 19 (Peach).

 408. A period of two to three years will be needed for utilities to bring programs from the

initial design stage to fully dispatchable, full-scale programs.   If utility resources are needed

within this period or soon thereafter, it is essential to begin programs in all sectors now.   This

applies even more strongly to lost-opportunity resources.   Id. at 43-45.

 409. With a facility-based approach to program design and analysis, utilities can and

should estimate higher penetration rates than for technology-based programs.   For predicting

savings from full-scale programs, utilities can project higher penetration, with a certain overall

percentage energy reduction from each participant.    Such an approach means aggregating

savings from various penetrations of measures in different combinations across different

customers.   Id. at 37.

 410. Utilities are now seeking greater aggregate savings than they have in past programs,

indicating that expectations are higher for penetration rates since comprehensive program designs

are more aggressive than traditional programs.   Id. at 38.

 411. A utility must distinguish between programs and penetration targets.  Utilities

should design a program to reach all the customers being targeted. Utilities should

control(p.II-96)penetration--i.e., they should dispatch their efficiency programs--by scaling the

budgets for implementation of each program.   Id. at 39-40, 57.



    7.  An example of an effective monitoring regime is described in Exh. CLF Mod. III-1 (Connecticut Light and

Power Company, Conservation & Load Management Program Plans, M ay 1988) at VI-1-VI-13, which CLF witness

Peach helped design, pf. of H. Gil Peach at 2.

 3. Evaluating programs for mid-course correction and resource integration

 a. Evaluation principles

 412. Utility efficiency programs should contain adequate monitoring and evaluation

mechanisms to verify the amount and cost of savings, and to allow for the refinement of

programs over time.   Only through hard measurement of savings can efficiency acquisitions take

their place as firm supply options, equivalent to new generation or power purchases.   CLF

Module 3 Position Paper at 3;  tr. 7/25/88 at 140-41 (Peach);  126 (Chaisson).7

 413. There are two basic types of program evaluation.   Process evaluations examine

"perceptions and whether the program was delivered as planned or what changes took place and

what problems came up".   Impact evaluations quantify the results of a program.   Tr. 7/26/88 at

29-30 (Peach).

 414. With rapid feedback evaluation, clear "losers" among bundles of measures--or

program techniques--can be eliminated(p.II-97)early without damaging the integrity of the

program.   Tr. 7/27/88 at 305 (Peach).

 415. Not only is such an iterative design and delivery process possible, it is essential to

preserve institutional momentum for the programs and sufficient data for their timely refinement. 

 See, tr. 7/27/88 at 248-49 (Peach).

 416. Program evaluation should be formulated at the very inception of program designs.  

Detailed consideration of evaluation at the beginning of program planning will ensure that

programs produce the information needed to know whether targets are being met.    This will also

help control the costs of data collection and analysis.   Id. at 246-247 (Peach).

 417. Early attention to program evaluation provides for rapid feedback needed to

optimize program operation.   It also facilitates diagnosis of problems contributing to

underachievement of targets established for the programs. Id. at 249 (Peach);  tr. 7/25/88 (Vol. II)

at 31.

 418. Proper evaluation is imperative for assessing load impacts, i.e., integrating

demand-side savings into utility resource planning.   Id. at 250.

 419. Demand-side evaluation must go beyond the traditional static perspective on

achievement after a year or two of operation.    Evaluation should strive to help the program



succeed.   This means active and dynamic involvement with "rapid feedback, both on costs and

benefits" in order to "spot the things that might potentially go wrong and derail the program."  

Id. at 300.

 (p.II-98)420.  Formulating and structuring evaluation should not slow program design.  

Tr. 7/25/88 (Vol. II) at 31-32.

 421. The cost of demand-side evaluation should be treated the same as equivalent

activities on the supply side.   Tr. 7/26/88 at 65-66 (Peach).

 b. Defining data requirements

 422. Certain information is absolutely necessary for successful program design.   The

most critical is a characterization of the existing stock of buildings.   Without it, it is extremely

difficult to estimate savings from technologies whose costs and performance are well known.  

Tr. 7/25/88 (Vol. 1) at 137 (Cowell), 185, 205 (Rosenfeld), 232-239 (Chaisson, Benner).

 423. "There is no way to run a program that pays someone to do better than a base unless

you know what the base is."   Tr. 7/25/88 (Vol. 1) at 244 (Chaisson).

 424. Program design and development should not await information gathering.  If data

collection precedes program design independently, a utility is likely to end up without data it

later discovers is vital, and to pay for reams of data it cannot use.   Instead, the design process

should define information requirements.    Tr. 7/25/88 (Vol. 1) at 240-241 (Cowell).

 425. Program design can proceed regardless of the current state of a utility's information

base.   Id. at 232 (Chaisson).

 426. Data collection should be driven by the need to design and deliver operative

programs, rather than the determination of(p.II-99)theoretical demand-side potential;  put another

way, there is a large gap between "ideal" accuracy and the amount of information necessary to get

an end-use efficiency program "on the street".   See, tr. 7/27/88 at 242 (Chaisson).

 427. Such a practical, iterative approach has been taken with the new commercial

construction program recently designed by Northeast Utilities and CLF witness Benner:  rather

than wait until the building practice of the service territory was fully described, the company

went forward to collate the building survey data readily available, using this first-cut information

as a means to determine the basic direction and process of the program.   See, tr. 7/27/88 at

237-40 (Benner).



 428. As a result, the program was designed and launched at full scale in less than six

months, with the specific incentives and delivery mechanisms to be adjusted as needed over time. 

 Tr. 7/27/88 at 237 (Benner).

 429. Design experience from other utilities is advanced and transferrable enough that

utilities can "launch into programs without spending ... a year on developing them."   Id. at 305

(Peach).

 430. Three different perspectives are helpful for prioritizing program design information

requirements.   Of first and immediate priority should be the data needed for immediate field

implementation.   Once programs get underway, the next priority should be identifying areas of

program operation which require measurement, such as metered electricity use.   As

measured(p.II-100)data is gathered and interpreted, it is appropriate to begin defining "the

optimal data base that we'll eventually have three to five years out."   Tr. 7/25/88 (Vol. 1) at 241

(Chaisson).

 431. Forecasting and program design present "very different kinds of data needs."   There

is a "lack of fit" between the data utilities generate for forecasting and that needed for program

design.   Tr. 7/25/88 (Vol. 1) at 243.

 432. Information on performance of lighting technologies published in 1985 significantly

understates what can be achieved in 1989.   Id. at 287 (Rosenfeld).

 433. Such information is most useful for establishing costs and savings of individual

measures.   However, for two reasons it is of little use for calculating comprehensive savings.  

One reason is that the starting point for usage where such measures would be applied will vary by

location.   Second, published information rarely considers bundled measures.   Id. at 288-289

(Chaisson).

 434. It is extremely difficult to accurately predict the actual consumption of given

buildings with simulation models.   However, aggregate savings over a number of buildings can

be estimated reliably.   Id. at 162 (Benner), 213- 218, 291-292 (Rosenfeld).

 435. Measuring savings from certain technologies is straightforward and accurate.  

Lighting measures provide one example.   Replacing conventional ballasts or lamps with

high-efficiency equipment yields savings that are easily and reliably(p.II-101)calculated without

recording them.   Tr.  10/3/88 at 203 (Avery), 224 (Danforth).

 436. Lighting demand is relatively easy to determine by counting fixtures.   Id. at 206.  

Commercial lighting programs have performed as expected.   Tr. 10/4/88 at 97-98 (Chernick).



 C. Case studies of comprehensive efficiency programs

 1. Pacific Northwest

 437. According to the Northwest Power Planning Council (NWPCC or Council), the

region's utilities spent $800-900 million on conservation from the passage of the Northwest

Power Act in 1980 through 1987.   Exh. CLF IV-3 at 11, "A Review of Conservation Costs and

Benefits:  Five Years of Experience Under the Northwest Power Act" (CLF Position Paper, Mod.

4).

 438. The Bonneville Power Authority (BPA or Bonneville) has initiated conservation

programs in all major sectors of the economy.    Id. at 3.

 439. Each Bonneville program is designed to pass through the following stages of

implementation:  (1) conceptual development;  (2) planning;  (3) design; (4) pilot testing;  (5)

field testing;  and (6) regional acquisition.   Id.

 440. Power savings expected from various Bonneville DSM programs were

overestimated.   This reflected, in part, the fact that customers responded to efficiency measures

by consuming more electricity.   Id. at 247-48.

 (p.II-102)BPA's Long-Term Weatherization Program

 441. Between 1983 and April 1987, Bonneville spent $270 million (excluding customer

contributions) on the Long-Term Weatherization Program to weatherize 167,000 homes, about

73% of those audited.   Id. at 2-3, 5;  tr. 9/15/88 at 202-3 (Foley).

 442. On average, homes saved 2,000 kWh/yr, based on measured results.   The Council

estimates that these savings, which constitute 82 MW in aggregate demand savings, are at the

limit of cost-effectiveness to Bonneville (regional or societal cost of 5.4 cents/kWh at a 3% real

rate in 1985 dollars).   Five of the 82 MW savings were achieved outside the Bonneville systems,

where utility funds beyond Bonneville's $270 million expenditures were committed.    Exh. CLF

Mod. IV-3 at 17;  tr. 9/15/88 at 202-3 (Foley).

 The Hood River Conservation Project

 443. The Hood River Conservation Project (HRCP or Hood River) was Bonneville's

$20-million conservation investment for the region, designed to build capability throughout the

Northwest Pacific.   Exh. CLF Mod. IV-3 at 17.



 444. Based on its intent, and measured results, the HRCP could not be considered

cost-effective from a resource-acquisition standpoint.   Id. at 18;  tr. 9/15/88 at 216 (Foley).

 445. Until the long-term savings from the HRCP are known,(p.II-103)however,

definitive cost-effectiveness conclusions are premature.   Exh. CLF Mod. IV-3 at 18.

 446. Some categories of retrofits performed in the HRCP were cost-effective under the

Council's standards for resource acquisitions, such as single-family detached homes.   Tr. 

9/15/88 at 216 (Foley).

 447. The regional or societal costs of HRCP savings are estimated by the Council at 8.1

cents/kWh per kWh levelized).   While high, the measured savings are not far beyond the realm

of cost-effectiveness, a striking result given the nature and definition of the demonstration

project.   Exh. CLF Mod. IV-3 at 17- 18.

 448. Several aspects of the HRCP program led to high costs and lower savings.   First, it

was a research program intended to build capability, and therefore not intended to be

cost-effective.   One of its many research objectives was to test the upper limits of the

cost-effectiveness of conservation measures, and thus by design intended not to be cost-effective.

Id;.  tr. 7/26/88 at 52-53 (Peach).

 449. Another objective militating against cost-effectiveness was the pursuit of maximum

penetration.   Even previously-weatherized homes participated, which yielded smaller savings

(17%) at much higher costs.   Id.;  tr. 7/26/88 at 49-50 (Peach).

 450. Evaluation revealed that a principal reason measured savings were much lower than

expected was that after retrofit participants tended to raise their thermostats, and to reduce wood

(p.II-104)burning.   While detracting from the magnitude of the conservation resource, these

steps produced real benefits to society in terms of increased comfort and reduced environmental

damage (less wood burning means lower emissions of CO2 and slower forest depletion).   Exh.

CLF Mod. IV-3 at 17-18.

 451. Several kinds of evidence emerge from the HRCP program that are relevant for

Vermont.   One is that high penetration rates are achievable--85%--even where customers have

already participated in relatively large utility conservation loan programs.   Id.

 452. By deliberately going beyond the accepted cost-effective levels of measures, HRCP

revealed "supply curves" for conservation:  it found a series of levels of weatherization measures

that are realistically attainable for a given price.   CLF Exh. filed per witness testimony at tr.



7/26/88 at 154, Keating and Peach, "Demonstration Projects:  What's in Them for Utilities?" at

10.

 453. Savings have persisted beyond the first year.   Id.

 454. By eliminating certain measures known to be excessive (e.g., installing triple

glazing on windows that were already double-paned), it is likely that Hood River could be

replicated cost-effectively.   Tr. 7/26/88 at 45-47 (Peach).

 455. Vermont's climate is similar or more severe than that of Hood River, so savings

from the efficiency measures installed in Hood River homes would likely be similar or greater in

Vermont.   All other things held equal, more of the measures installed in(p.II-105)Hood River

would be cost-effective in Vermont's climate if certain measures known to be excessive were

eliminated.   Id. at 140.

 456. The HRCP is being replicated elsewhere.   Tr. 7/26/88 at 140-141 (Peach).

 The New Site-Built Homes Residential Standards Demonstration Program

 457. The New Site-Built Homes Residential Standards Demonstration Program was

intended to show that homes could be built to the Model Conservation Standards (MCS)

established by the Council.    Four hundred twenty-three homes were built in 1984-5 under the

program.   These and a comparable number of homes built between 1979-83 were equipped with

meters.   Exh. CLF Mod. IV-3 at 19.

 458. Based on measured costs and savings, the program was not cost-effective under the

limits established for lost-opportunity resources (regional or societal cost of 7.3 cents/kWh

saved, vs.  4.2 cents limit).   Exh. CLF Mod. IV-3 at 19.

 459. Several aspects of the program contributed to this result.    Many of the builders

who participated in the program had no prior experience with energy-efficient construction.  

This raised costs directly, and indirectly because builders exceeded the MCS by adding measures

that were not cost-effective. Id. at 19;  tr. 9/15/88 at 221-2 (Foley).

 460. Since the 1984-5 period, actual costs of meeting the(p.II-106)MCS have come down

as builders gained more experience.    Id. at 19;  tr. 9/15/88 at 219-20 (Foley).

 461. One reason that costs have fallen is that Bonneville's programs have created a

market for energy-efficient equipment such as low-emissivity windows.   Tr. 9/15/88 at 221.

 The Interim Residential Weatherization Program



 462. Bonneville operated the Interim Residential Weatherization Program in 1982-3,

under which 104,000 homes were retrofitted at a cost to ninety-six utilities of $176 million.  

Exh. CLF Mod. IV-3 at 23.

 463. The program began by offering zero-interest loans.   Subsequently, Bonneville

instituted a "buyback" program, whereby it paid participants a rebate or grant per annual kWh of

expected savings.   Consumers contributed an average of 15% of the direct costs of the

weatherization measures installed. Id. at 23.

 464. Based on measured results one year after retrofit, average savings were 5,000

kWh/yr. in single-family detached homes, 200 kWh/yr. less than predicted before the program.  

Id. at 23.

 465. The program was extremely cost-effective based on Bonneville's standard for

discretionary resources at that time (1982-3).   Regional or societal costs were 1.9 cents/kWh

saved, which cost Bonneville 1.4 cents.   Id.

 Energy Edge

 (p.II-107)466.  The Bonneville Power Administration (BPA) sponsored "Energy

Edge--the Design Challenge that Pays" for new commercial construction in the states of Idaho,

Oregon, Wyoming and Washington.   The goal for competing participants was to outperform the

Model Conservation Standards established by the Northwest Power Planning Council.   The

minimum qualifying standard was energy use at or below "0.7 MCS".   Tr. 7/25/88 (Vol. 1) at

146, 153 (Benner).

 467. The program offered free design consultation, and modeling, and cash, covering the

full incremental cost of the energy-efficient technologies to achieve the 30% savings from MCS

standards.   Costs were not supposed to exceed BPA's avoided cost of approximately 4.5

cents/kWh (levelized).   Covered costs included design, construction, modeling and

administrative costs associated with cost-tracking and reporting, and assisting with operation and

maintenance audits required every six months.   Id. at 155.

 468. One purpose of the Energy Edge program was to determine the cost of  "beating the

standards".   Another was to compare actual with predicted savings.   Id. at 146-147.

 469. Another major objective of the program was to develop the energy-efficient design

capability of architects and engineers.   This is a difficult concept to communicate in the design



    8.  At the time she testified, CLF witness Benner ind icated that not enough field data had  been collected to enable

Bonneville to release empirical results.  Only preliminary anecdotal results were available.   See, e.g., tr. 7/25/88

(Vol. 1) at 148, 160, 165.

    9.  The undiscounted fixed charge rate is simply 1/t, economic life = t.  Using any discount rate (r), the discounted

capital recovery factor equals r(1 + r)t

(1 + r)t - 1

community, because "... any architect or engineer ... will tell you they all [sic] design

energy-efficient buildings." Id. at 149-150 (Benner).

 (pII-108)470.  Bonneville found that participants could reach the 30% savings projection

with relatively conventional designs, thus implementation was "much faster than we thought, and

nobody expected that.   We thought we were going to be going to some very innovative projects." 

 Id. at 163 (Benner).

 471. CLF witness Benner was responsible for designing and overseeing the program for

one of four BPA areas.   Targeting buildings in the schematic design stage, the program drew

twenty-nine participating buildings from over 100 contestants, including grocery stores, retail,

three sizes of offices, restaurants, a motel, medical clinics, schools, and warehouses.   Id.  at 149.

 472. Virtually all participants indicated that they would incorporate the energy

conservation practices learned in the process to future buildings without utility incentives.   Id. at

150.

 473. Energy Edge costs are expressed without discounting for the time value of funds

committed.   Savings are predicted based on simulations, not measured based on actual

performance.8  On this crudely levelized basis, Exh. CLF Mod III-XX-X shows costs of saved

electricity averaging on the order of 1.5 cents/kWh.   Id. at 148 (Benner), 304 (Rosenfeld).

 (pII-109)474.  The Energy Edge program evaluation did not reflect discounting of future

costs.   Tr. 7/26/88 at 77-91, 111-26.

 475. Because Benner's cost figures assume a zero discount rate, they are biased

downward.   The amount of bias equals the ratio of the levelized fixed charge rates implied with

and without discounting.9  It is a straightforward matter to determine the amount by which

witness Benner's projected figures should be adjusted to reflect proper discounting at varying

economic lives and discount rates is as follows:

Economic Life              Discount rate      
                 7% 9% 11% 13%



     10  42.4% 55.8% 69.8% 84.3% 
     15  64.7% 86.1% 108.6%  132.1% 
     20 88.8% 119.1% 151.2% 184.7% 
     25        114.5% 154.5% 196.9% 241.1% 

 476. The longer the life the greater the bias at a particular choice of discount rate.  

Consequently, if Benner presents levelized costs of 1.5 cents/kWh for a building whose measures

average a 15-year economic life, the corresponding discounted cost is 1.5 times one plus the bias,

or 3.13 cents/kWh,(pII-110)if the proper discount rate is deemed to be 11% (1.5 x (1 + 1.086)).

 2. New England

 CL & P Implementation Plan

 477. In May of 1988, Northeast Utilities filed its Conservation and Load Management

Program Implementation Plan in response to the Connecticut DPUC's Order in Docket No.

87-07-01.   Overall, these programs promote efficiency retrofits in existing residential,

commercial, and industrial facilities, plus energy efficiency in new commercial construction.  

Exh. CLF Mod. III-1 at I-1 through I-2.

 478. The CL & P conservation programs are intended to fulfill three objectives:  to build

CL & P's capability to deliver programs;  to capture otherwise lost opportunities;  and to acquire

untapped efficiency resources in specific customer sectors, e.g., low-income housing.   Id. at I-2.

 479. Four programs are targeted to residential customers.   CL & P's residential programs

target high-use electrically heated customers, publicly-owned multifamily housing complexes,

and low-income customers heating with oil or gas.   All these programs offer to cover some or all

the direct cost of installing cost-effective conservation measures.   In addition, CL & P offers the

CONN-SAVE energy audit program, apparently the equivalent of Vermont's Seal-Up program.  

Id. at I-3.

 (pII-111)480.  CL & P's Plan includes six programs aimed at existing commercial

buildings.   Id. at I-4.

 481. EnergyCHECK Conservation Services provides free installation of conservation

measures for small to medium-sized commercial buildings.   Id.

 482. The Energy Action Program offers contractor/arranger services and financial

incentives for installing conservation measures in large commercial buildings.  

Contractor/arranger services involve technical assessment and identification of financing

alternatives.   Id.



 483. The Farm Share program offers energy audits and incentives for installation of

energy efficiency measures by farm and agricultural businesses.   Id.

 484. The Lighting Rebate program offers additional resources for installation of energy

efficient lighting systems in commercial buildings.   Id.

 485. The CHA Loan fund offers low-interest financing for energy efficiency

improvements in acute care hospitals.   Id.

 486. CL & P's Plan also includes three industrial efficiency programs.    Id. at I-5.

 487. The industrial Energy Action Program is similar to its commercial counterpart.   In

addition, CL & P's Plan calls for an Industry Initiated Program, in which CL & P will invest in

unsolicited proposals from industries to achieve energy conservation or load management.   The

Industrial Lighting Rebate(pII-112)program offers specifically designed incentives to achieve

lighting efficiencies in industrial applications.   Id.

 488. CL & P budgeted $18 million to fund 1988 program activity.    Non-payroll costs

for residential programs total 5.4 million;  the non-payroll commercial program budget for 1988

is $8.6 million, including the Energy Conscious Construction Program.   Id. at I-9 through I-11.

 489. $7.9 million of the total budget reflects increases due to new or expanded programs

included in the May 1988 plans, particularly in the commercial and industrial sectors.   Budgeted

amounts assume regulatory approval by July 1, 1988.   Presumably, a full-year budget would

involve a doubling of budgeted amounts for new programs.   Thus, the full-year equivalent

budget would be roughly $26 million.   Id. at I-6 through I-8;  see, e.g., II.B-4, IV.A-2 for

residential and commercial activity in 1988;  tr.  7/25/88 (Vol. I) at 4.

 490. CL & P's commercial programs account for about 95% of the savings expected by

all its conservation and load management plans.    Id. at I-12.

 491. In addition to paying cash incentives for procuring and installing energy efficient

technologies, the Energy Conscious Construction program offers technical assistance for real

estate brokers;  customized design assistance to developers, architects, and engineers;  and free

publicity for new commercial buildings participating in the program.   Exh. CLF Mod. III-1 at

III.A-1.

 (pII-113)492.  The CL & P program targeted eleven buildings in 1988, in order to

showcase the effectiveness of energy-efficient approaches to new building design and

construction.    The program will target a much larger number of buildings for design assistance

and cash incentives in 1989.   Tr. 7/25/88 (Vol. 1) at 259-260 (Benner).



 493. The program distinguishes between buildings that are in preliminary design phase,

and those in the construction phase.   It also offers a different approach to buildings above and

below 10,000 square feet (s.f.).   Id. at III.A-2.

 494. For buildings in the early stages of construction (before bid specifications for

specific equipment are still being prepared) an "accelerated program" offers rebates to install

specific energy-efficient technologies. Id.

 495. Buildings still under design are targeted according to size.   A prescriptive approach

is applied to smaller buildings, and a performance approach is used with larger ones.   Id.

 496. For designers of buildings under 10,000 s.f., CL & P provides a list of energy

conservation measures and predetermined rebates.   The list of measures and rebate levels will

continually be updated by utility staff.   Computer simulation will also be available to help

determine the cost-effectiveness of combinations of options.   Id.

 497. For buildings larger than 10,000 s.f. the program includes "design team" meetings

involving architects, engineers, developers and building owners. Grocery stores offer so many

efficiency resources that they are included in these meetings even(pII-114)if they are under

10,000 s.f.   The design team is provided computerized building simulation services to determine

cost-effective strategies from numerous technologies.   Id.

 498. CL & P expects the following savings from baseline consumption levels from the

Energy Conscious Construction Program (ECC):  35% for the larger buildings covered by the

"design team" approach;  for buildings covered by the "accelerated construction" program (i.e.,

those already past the design stage), lighting savings are expected to average 2.65 kWh/s.f./year,

with cooling savings of 0.3 kWh/.s.f./yr.   Id. at III.A-10, 11.

 499. The budget for the ECC program is $1.3 million for direct incentives, plus $80,000

in design assistance.   Tr. 7/25/88 (Vol. II) at 34 (Benner).

 500. CL & P's Plan calls for expanding its Energy Action Program (EAP) for large

commercial buildings and industrial facilities.   A complete range of technical and financial

services are offered to the participating EAP customer by CL & P agents known as

contractor/arrangers (C/As).   Id. at IV.A-1.

 501. The program also offers carefully crafted incentive mechanisms in the form of

technical energy analysis, cost sharing, and capital contributions to qualifying projects.   All

electric conservation measures are checked to ensure their cost-effectiveness to CL & P, i.e., less



than CL & P's avoided costs. EAP promotes the installation of complete and comprehensive

packages of cost-effective measures.   Id.

 (pII-115)502.  CL & P expects to commit forty-seven customers to EAP in 1988,

including schools, municipal and state buildings, hospitals and other health-care facilities,

shopping malls, office buildings, retail stores, hotels and other lodging facilities, and industrial

complexes.   Id. at IV.A-1, 2.

 503. In all phases of the EAP program, other CL & P programs are promoted where

applicable.   For example, EAP applicants who are too small are referred to the EnergyCHECK

program.   Customers who exhibit only lighting retrofit potential may be handled through CL &

P's Lighting Rebate program.   Id. at IV.A-2.

 504. EnergyCHECK supplements energy audits for small commercial, industrial, and

multifamily customers with $100 of free conservation services, including water heater

conservation on high-efficiency screw-in fluorescent lamps.   The program targets all past and

potential recipients of energy audits under the Commercial and Apartment Conservation Service

(CACS) program.   Id. at IV.B-1.

 505. EnergyCHECK will offer participants a 10% bonus on lighting rebates if they

participate in the Lighting Rebate program.   Id.

 506. Under its CHA Loan Program, CL & P will provide funding, engineering support,

and project management for conservation retrofits at acute-care hospitals through the Connecticut

Hospital Association.   Loans will be made available for up to $400,000 per hospital at zero

interest for up to eight years.   Services and technologies include, but are not limited to the

following:(pII-116)controls, efficient chillers, variable speed drives, lighting, and

energy-management systems.   Id. at IV.D-1.

 507. CL & P is in a state of power surplus.   Thus, its commercial retrofit programs are

limited to a "capability-building" stage of development.   This means that the magnitude of

savings targeted is relatively small compared to the full scale that would be called for if CL & P

were actively pursuing new resources.   Id. at 279-280 (Chaisson).   See also findings in Module

5 distinguishing demand-side resources among (1) capability-building, (2) lost-opportunity

programs, and (3) dispatchable or discretionary resource acquisition.

 508. CL & P's program targeting high-use residential electric heating customers offers

40% cost-sharing for upgrading attic insulation from R-19 to R-45 and for adding storm

windows.   CL & P offers to finance the balance of the measures' costs at a nominal interest rate



over ten months.   For qualifying low-income customers, CL & P will pay 100% of the cost of

these measures.   Id.  at II.B-1.

 509. In addition, the high-use residential program will offer the following space heating

conservation treatments:  a "blower-door" test will be used to identify heat loss due to air

infiltration;  identified leaks will be sealed; another blower-door test will measure savings and

confirm successful sealing. Thermostats will be replaced with night set-back models.   Id. at

II.B-1, II.B-2.

 (pII-117)510.  The high-use residential program will also include domestic hot water and

lighting conservation retrofits at no cost to the customer.   Water heating measures will include

wrapping electric water heaters and turning down water temperature;  installing low-flow

showerheads, faucet aerators, and hot-water pipe insulation.   Lighting measures include free

compact fluorescent lamp and high-pressure sodium security lighting.   Id.  at II.B-2.

 511. For electrically heated public housing, CL & P will conduct a thorough assessment

of energy using equipment and behavior patterns.   CL & P will finance all measures with

payback periods up to seven years.   It will draw up a loan agreement that sets payments not to

exceed estimated monthly bill savings from the conservation measures.   Id. at II.C-1.

 512. While little information on public housing authority operations is yet available, CL

& P expects to save 12% to 25% in each building.   CL & P expects costs to average $1,500 per

apartment unit, including monitoring, counselling, arranging, auditing, and loan administration.  

Id. at II.C-2.

 D. Demand-side programs for Vermont

 513. Neither GMP's nor CVPS's programs are comprehensive.   Rather than attempting

to analyze and purchase all cost-effective demand-side resources from target customer facilities,

the programs focus on specific technologies in isolation.   An example(pII-118)is water heater

insulation, Letter of Sean Breen dated May 31, 1988, Exh. GMP Mod. I-;  tr. 6/15/88 at 151

(Breen).

 514. Significantly, both utilities' DSM screening methodologies are built upon an

assessment of the theoretical load shape impacts of individual technologies, apart from the

context of bundled measures in specific buildings or facilities.   See, e.g., tr.  7/6/88 at 86

(Breen);  tr. 7/27/88 at 66, 68 (Breen);  Exh.  CVPS Mod. I-5-a-1 at 16-19, I-5-a-3, I-5-a-4;  tr.

6/15/88 at 255-56 (Allenby).



 515. Rather than being comprehensive and facility-based, GMP's and CVPS's programs

have tended toward the piecemeal and technology-based.   Only after the individual technologies

are screened in isolation from each other is their cost-effectiveness vis-a-vis avoided cost

considered.   Tr. 6/15/88 at 255-56 (Allenby).

 516. CVPS historically has limited its interest in direct investment in new construction

energy efficiency to its own facilities.   Pf. of Pat Wakefield, et al. at Exh. PAW-2-I.

 517. GMP likens its initial emphasis on individual measures in its capability-building

plans as "learning to crawl".   GMP recognizes that this emphasis exposes it to the danger of

cream-skimming.   Tr. 6/15/88 110-114 (Breen).

 518. In order to tap Vermont's full cost-effective efficiency potential to the fullest,

utilities will have to undertake substantial investment in end-use efficiency improvements.   This

investment will include thorough utility(pII-119)analysis and funding of efficiency measures.   In

many instances (e.g., low-income housing) direct installation by the utility or its agents may be

necessary.   CLF Module 3 Position Paper at 1;  Exh.CLF.Mod.  IV-2 passim;  pf. of Beth Sachs

and Blair Hamilton at 9-10;  tr.  7/25/88 at 130-32 (Rosenfeld); tr. 7/25/88 at 122 (Chaisson);  tr.

7/25/88 at 229-30 (Peach).

 519. To maximize program impact, and to minimize duplicative diagnostic, labor and

administrative costs, utilities must act on a customer/facility basis, rather than on a technology

specific basis.   They need to include comprehensive analysis and funding of efficiency

improvements in buildings and equipment rather than giving piecemeal attention to specific

end-use technologies.   CLF Module 3 Position Paper at 2;  pf. of Beth Sachs and Blair Hamilton

at 7;  tr. 7/25/88 at 135 (Cowell);  tr. 7/25/88 at 224-225 (Chaisson), 225-227 (Benner).

 520. The implementation of full-scale utility comprehensive efficiency programs in

Vermont need not, and should not, await the completion of extensive end-use data collection and

the evaluation of small scale "pilot studies". Enough is known about basic program design,

equipment performance, and baseline measurement to be able to optimize programs to utility

avoided cost at a "first cut," allowing for hard evaluation data to refine program measures and

delivery.   Tr. 7/27/88 at 184-85 (Rosenfeld), 232-33 (Chaisson), 237-40 (Benner), 240 (Cowell),

242 (Chaisson), 248-50, 305, (Peach);  tr. 7/27/88 (Vol. II) at 31-32, 60 (Peach), 61, 64

(Chaisson), 152, 156 (Peach), 157-58 (Benner).

 (pII-120)521.  To be successful, utility efficiency programs must pay serious attention to

building the necessary state infrastructure to deliver measures to all sectors in response to



changing load and economic conditions.   CLF Module 3 Position Paper at 2;  tr. 7/25/88 at

149-50, 226, 258-59 (Benner);  tr. 7/28/88 at 220 (Campbell).

 522. At the same time, utility DSM program designers should utilize the entities which

offer the greatest promise for delivering services most efficiently;  in some cases, this may

include community-based organizations or third-party bidders rather than utility staff or

commercial contractors.   CLF Module 3 Position Paper at 2;  Sachs and Hamilton pf. of 7/18/88

at 6-8; Esteves pf. of 10/1/88 at 12, 17-18.

 523. Vermont's residential program delivery infrastructure may be further advanced than

Massachusetts and Connecticut.   This should enable Vermont to aim higher in terms of the

efficiency of retrofits, and consequently, expected savings.   Tr. 7/25/88 (Vol. 1) at 268-271

(Cowell).

 524. To a large extent, Vermont's conservation delivery infrastructure has been

atrophying in recent years:  "There are people who have been involved in developing programs in

the past who are presently unemployed because of the current lack of programs, there are people

with skills that aren't being used, and there are institutions that have the capability to deliver

programs and services that aren't being part of things because the(pII-121)tendency is that

everybody wants to do their own program [sic]".  Tr. 7/27/88 (Vol. I) at 41 (Hamilton).

 525. The temporary use of oil overcharge funds has been largely responsible for keeping

Vermont's weatherization infrastructure alive.   This stopgap measure will soon end and must be

replaced by additional programs if this capability is to be maintained.   This capability benefits

the general good and, thus, these measures should be replaced.   Id. at 45 (Faesy).

 526. These programs have been run at a pilot scale for the past several years because of

funding constraints, not because of low customer interest. Additional resources would enable the

delivering entities such as Vermont Energy Investments Co. (VEIC) to aggressively market their

services.   Existing non-utility efficiency programs in Vermont have the potential for significant

expansion if additional resources are made available.   Id. at 51-52 (Sachs).

 527. Vermont should not neglect summer demand savings just because its utilities are

collectively winter peaking.   Summer savings will have capacity value to utilities in neighboring

states.    Id. at 283 (Rosenfeld).

 1. Sectors warranting special attention

 a. Lost opportunities



    10.  CLF witness Benner serves as chair of the Oregon Energy Conservation Board, which is currently in the

process of revising the commercial energy portion of that state's code.   Thus she testified with substantial direct

knowledge of the politics of building codes.   Pf. of Nancy Benner at 1-2.

 528. At a minimum, utility efficiency programs should capture all cost-effective

efficiency opportunities in new construction and facility expansion. Efficiency options are

more(pII-122)expensive to obtain in retrofit and thus represent a potentially enormous lost

opportunity for reducing system energy demand and costs.   CLF Module 3 Position Paper at 2.

 529. These potential lost opportunities are likely to be extraordinarily large in Vermont

over the next several years;  NEPOOL estimates, for example, that Vermont will experience a 26

million square foot (or 23%) increase in commercial floor space between now and the year 2002,

while Vermont industrial electricity sales are expected to grow by nearly two-thirds over the

same period.    Exh. CVPS Mod. I-4-b-1 at 41, 60.

 530. For a variety of reasons, it is unlikely that these new construction and industrial

expansion efficiency opportunities will be fully captured by Act 250 or code regulation.   First,

the majority of new residential construction is exempt from Act 250.   Act 250 standards cover

less than 40% of single-family residential construction, and less than 75% of commercial and

industrial contruction.   Pf. of A. Richard Faesy at 5;  DPS Module II Position Paper, at 25.

 531. Second, even where Act 250 or code coverage exists, the building community is not

necessarily capable of designing and delivering maximum efficiency without substantial

technical and financial assistance, nor do sufficient code enforcement resources or energy

analysis capabilities exist at the state and local government levels.   See, pf. of A. Richard Faesy

at 2-3; tr.  7/25/88 at 146-50 (Benner);  tr. 7/25/88 (Vol. II) at 55-56 (Chaisson).

 (pII-123)532.  Finally, there are formidable political obstacles to enactment of a

statewide building efficiency code that captures all socially cost-effective energy features.  

Pending the enactment of such codes, efficiency potential is squandered daily.   Tr. 7/25/88 (Vol.

II) at 42 (Benner).10

 533. The optimal strategy for achieving maximum cost-effective energy efficiency

improvements in new construction is therefore to begin to upgrade the practices of the building

community through utility technical assistance and direct incentives for more efficient practices,

while at the same time working to increase the governmentally imposed standards for efficiency

in new construction.    Tr. 7/25/88 at 260-262 (Chaisson and Rosenfeld);  tr. 7/25/88 (Vol. II) at

56 (Chaisson).



 534. These approaches can be mutually reinforcing in that utility investment-- by raising

common building practice--may make tighter code regulation more logistically and politically

feasible;  California has successfully utilized utility investment in just this fashion.   See, tr.

7/25/88 at 260-61 (Chaisson) and 263-64 (Rosenfeld).

 535. Despite rapid commercial floor space and industrial growth in the state, neither

GMP nor CVPS have developed a program to provide comprehensive technical assistance and

design(pII-124)incentives for energy efficiency in new construction.    Tr. 6/15/88 at 97 (Breen); 

tr. 6/15/88 at 267 (Allenby).

 b. Low-income and other economically disadvantaged customers

 536. Experience outside Vermont demonstrates that low-income residential households

afford many cost-effective opportunities for utilities or third parties seeking to purchase

efficiency savings.   PSB Exh. VI-1A at 12, 17-18.

 537. Similar opportunities exist within Vermont.   Sachs and Hamilton pf. of 7/18/88 at

6-7, 8, 10-11.

 538. The Department of Social Welfare demonstrated that low-income Vermonters are

over-represented in electrically heated housing.   Department of Social Welfare Module 4

Position Paper at 1;  tr. 8/18/88 at 100 (Patt).

 539. There is substantial evidence that community-based organizations such as VEIC, for

example, have been more successful in reaching the low-income residential sector with

weatherization measures and financing than have comparable programs utilizing utility staff.  

Compare, e.g., Late-filed material on VEIC transmitted by CLF Letter Dated 10/3/88 with utility

residential programs cited in Findings Re Module 2.

 540. Existing public housing projects offer a tremendous opportunity for cost-effective

efficiency savings because they were built to low energy standards and the Department of

Housing and Urban Development has cut funding.   Tr. 7/26/88 at 232-233 (Hamilton).

 (pII-125)541.  When low-income buildings do receive weatherization grants, then their

extremely limited funding leaves many lost opportunities at buildings.   Additional funding from

utilities would prevent such opportunities from being lost in the future.   Id. at 233-236.

 542. Utility programs that target low-income customers should both exploit and expand

the capability of publicly financed programs to deliver efficiency improvements.   For example,



utility investment should seek to advance current practices toward the state of the art in

diagnostics, measures, and installation.   Tr.  7/25/88 (Vol. 1) at 267-271 (Cowell).

 543. VEIC's experience with owners of larger housing projects demonstrates that the

most important requirement for obtaining efficiency savings is the availability of "one-stop

shopping".   This includes technical analysis, and financial assistance, and installation.   Tr.

7/27/88 (Vol. I) at 23-24 (Hamilton).

 c. Economical fuel-switching and use of electric heat

 544. Where shown to be cost-effective, fuel-switching should be pursued in utility

efficiency programs.   See pf. of Timothy M.  Maker, Exh. CLF Mod. III-10, passim;  tr. 7/25/88

(Vol. 1) at 126.  (Chaisson);  tr. 7/27/88 (Vol. I) at 278 (Maker).

 545. Costs of cash incentives in CL & P's residential conservation program are being

funded in part by the local natural(pII-126)gas distribution utility, in recognition of the expected

gas savings.   Tr. 7/25/88 (Vol. 1) at 244-245 (Cowell).

 546. VEIC's experience also includes technical assessment and financing for conversions

from electric heating to alternate fuels.    In addition to reducing electric load, such programs

should ensure that efficiency investment include cost-effective efficiency improvements to the

building, as well as the most efficient alternative heating system that is economically justifiable.

Id.  at 257-258 (Maker).

 547. In VEIC's experience, converting from electric heat to alternate fuels is consistently

cost-effective based on retail electric rates.   By contrast, GMP's analysis tends to favor electricity

or duel-fuel heating.   Id. at 265-266 (Hamilton).

 d. High-efficiency gas heating equipment

 548. VEIC routinely examines high-efficiency gas and oil heating systems in its financial

analysis to support loan applications.   Their analyses consistently show higher-efficiency

systems to be economical on a life-cycle basis.   In practice, VEIC recommends minimum annual

fuel utilization efficiency (AFUE) levels of 85 percent for gas and 82 percent for oil.   Id. at

283-284 (Hamilton).

 549. Gas heating equipment is available at AFUE levels in excess of 90 percent.   This

technology is further developed than equivalent oil-fired equipment.   Condensing furnaces have

matured to the point that Vermont contractors are gaining confidence with(pII-127)their



installation.   An important role for utility efficiency programs is to build this capability within

the market infrastructure by promoting high-efficiency equipment. Id. at 286-287 (Hamilton).

 2. Specific proposals

 550. The Vermont DSM Working Group consisted of those parties to the Docket which

have collaborated on a listing of attractive DSM options.   Separately they support dozens of

programs.   Only one (direct-load control of domestic water heaters) was supported by all these

parties in the summer of 1988.   Exh. GMP Mod. III-1 at 38.

 551. The analysis performed by ESRG for the Department of possible efficiency

programs for Vermont failed to discount future benefits or to consider the degree of effort

required to achieve estimated participation rates.   Tr. 8/18/88 at 140-43.

 a. The collaborative design process

 552. There is substantial evidence in this docket that such joint program design efforts, in

which intervenors are advised by program experts funded by the subject utilities, can be effective

in producing aggressive efficiency programs.   See, e.g., tr.  7/27/88 at 137-38 (Cowell), 272-74

(Benner), 276- 77 (Peach), 282 (Chaisson);  see also Letter Brief of CLF to the Public Service

Board, dated 6/16/88 at 7-11.

 b. Demand-side bidding

 (pII-128)553.  GMP introduced its DSM-Bidding Program with the release of the first

DSM Request for Proposals (RFP) on May 31, 1988.   Id. at 31.   This program is on the "cutting

edge" nationally.    Tr. 7/8/88 at 48-49, 75.

 554. GMP has no pilot programs to test the concept of comprehensive purchase of

efficiency from customer facilities.   Tr. 6/15/88 at 93-94 (Breen). Therefore GMP will have to

begin a new round of bids to test this concept if its current technologys specific demand-side bid

process is unsatisfactory5. See, tr.  6/15/88 at 111 (Breen).

 555. GMP has come to recognize the limitations of programs based initially and

primarily on specific end-uses.   Subsequent to its initial Request for Proposals, GMP has begun

to shift the emphasis from individual end-uses and technologies toward comprehensive treatment

of the full array of customer end-uses.   Tr. 11/1/88 at 64-65 (Breen);  see, GMP Exh. VII-1 at 22

(GMP Integrated Resource Plan, Feb. 1989).



 556. The previous six findings demonstrate that Vermont utilities need to develop

specific plans for implementing comprehensive acquisition of all efficiency resources that have

fewer societal costs than the life-cycle costs of supply options.   Both the collaborative design

process and the demand-side bidding process offer potentials for doing this.   The Board should

allow Vermont's utilities the shortest possible reasonable time period in which to demonstrate

that those potentials can be turned into realities.   If not, the Board should require implementation

of(pII-129)specific programs.



 (pII-130)Module 4:  FINDINGS ON RANKING AND QUANTIFYING DEMAND-SIDE

RESOURCES

 557. Cost-effectiveness (or cost-benefit) tests guide preliminary assessments of resource

options in integrated utility planning.   They compare a candidate resource against another

specific set of "reference" resources.   Such tests do not measure the absolute merits of a given

resource.   Instead, they indicate the relative costs and benefits of alternative resource options as

given.   For example, a cost-benefit test might show that each $1 of investment in resource A

results in $2 of benefits by not investing in Resource B;  however, the test does not indicate

whether Resource A and/or Resource B should be included in a utility's least-cost resource plan.  

DPS Module 4 Position Paper at 1.

 558. Cost-benefit tests are also defined by their scope, i.e., which impacts are to be

included in scoring the resource options.   The scope is defined along two dimensions.   One

dimension defines the categories of impact (e.g., economic, environmental, health and safety,

etc.) to be considered.   The other dimension specifies the rigor of impact estimation (e.g., direct

economic costs versus total economic impact including secondary affects).   The combination of

these two criteria determine which impact are included in the correct application of each test.   Id.

at 2-3.

 559. Utilities should choose resources so that they maximize the welfare of purchasers of

energy services subject to the(pII-131)Board's jurisdiction. This objective requires that utilities

choose resources with the lowest long-term costs of providing reliable energy services.   Exh.

CVPS Mod. I-1-0 at 3- 4.

 The Societal Test

 560. The societal perspective considers all resources devoted to and displaced by demand

resources, irrespective of who pays the cost or receives the benefits of investments in

demand-side resources.   It is a necessary test in evaluating any DSM program concerning

electric usage.   It is equivalent to comparing the total cost to society with and without the option. 

 It should be the threshold consideration for evaluating any program.   DPS Module 4 Position

Paper at 6; tr. 8/18/88 at 13, 49-50, 77.

 561. In addition to direct costs, the societal test examines the indirect costs, or external

costs, associated with an option.   DPS Module 4 Position Paper at 6.



 562. The societal test ignores transfer payments, i.e., the distribution of impacts within

society.   Rather, the test focuses on the sum total of resources devoted to providing a given

energy service.   Id. at 7.

 563. In the societal test, costs include all of the resources used to satisfy a particular

end-use.   These include:  (1) utility costs for supplying electricity and administering programs; 

(2) customer costs for participating in a program;  and (3) societal costs of economic and

environmental impact, which may(pII-132)or may not be reflected in the prices paid by utilities

and participants.   These costs must be considered when comparing resource alternatives.    Tr.

8/18/88 at 16.

 564. Costs include more than the monetary expenditures necessary for producing

electricity or implementing DSM programs.   Costs also include environmental impact, changes

in customer satisfaction, local economic impact and risk exposure.   Id. at 19.

 565. Significant changes in customer value should not be ignored in assessing the costs

and benefits of a DSM program.   Id. at 16-17.

 566. There is no rigid delineation of the term "society" in the societal test.   A particular

societal perspective, by circumscribing which impacts will be included, has significant

repercussions on the ranking of options.   DPS Position Paper at 7-8.

 567. The parties participating in the Module 4 hearings were in essential agreement that

the societal test was the appropriate test to use in evaluating resource options.   See, parties'

Module 4 Position Papers and testimony.

 The Utility Cost Test

 568. The utility cost test is traditionally used in evaluating the economics of alternative

utility system investments.   It compares the utility's revenue requirements with and without the

option under scrutiny, or with and without alternative resource portfolios.   The utility revenue

test does(pII-133)not include externalities unless they have a direct monetary cost to the utility.

DPS Position Paper at 8.

 569. A utility's attempts to minimize its own costs exclusively could increase the societal

costs of providing energy services, once the direct and indirect costs of demand-side management

measures are included in the analysis.   The utility cost test is therefore a useful starting point for

evaluating DSM programs, but it is not, by itself, sufficient for determining cost-effectiveness.  



In the development of demand-side programs, utilities need to consider both the customer and

utility costs (or total cost) of the measures. Tr.  8/18/88 at 13-14;  DPS Position Paper at 9.

 570. Assessments of utility demand-side investments should include all administration

and transaction costs, externalities, and customer efficiency choices that would occur without the

utility's investment.   Similarly, comparisons to supply alternatives should assure that the

"comparison price" for supply includes consideration of administrative and transaction costs,

transmission and distribution costs and losses, associated capability responsibility obligations,

external adverse affects, potential cost escalations, and the risk of delayed or undelivered power.  

CVPS Exh. Mod. IV-1 at 12-13.

 571. The "all ratepayers" test is a special variant of the utility cost test and societal test.  

It includes the direct costs paid by ratepayers as well as utility outlays.   This test does not

recognize costs external to the provision of electric services.(pII-134)It excludes environmental

costs, non-electric fuel costs, indirect societal economic costs, etc.   Id. at 10.

 The Participant Test

 572. The participant test counts the costs and benefits of demand-side measures as they

appear to the intended recipient of a particular DSM incentive or investment.   Id. at 10-11.

 573. The participant test should quantify the strength and prevalence of market barriers

by explicitly considering the high rate of return customers require on energy efficiency

investments.   This should at least reflect the short payback period that participants demand

without utility incentives.  See, Module 2 findings.

 574. The participant test can guide estimates of efficiency adoption with and without

utility intervention.   It is also useful in program design for examining different levels of financial

incentives for participants.   Id. at 11.

 575. While the participant perspective is useful for designing programs and predicting

their market penetration, it must be combined with the societal perspective to properly evaluate

the merits of any program.   Tr. 8/18/88 at 14.

 The Non-Participant or "No Losers" Test

 576. The non-participant test is also sometimes referred to as the "no losers" test, or the

Rate Impact Measure Test.   The(pII-135)three are equivalent. They examine the effect of DSM

programs on retail rates.   DPS Position Paper at 12.



 577. Average retail rates will rise whenever the utility's investment per kilowatt-hour

saved by demand-side measures exceeds the difference between avoided and average costs.   Id.

 578. A corollary of this finding is that whenever average costs exceed avoided costs, no

investment in DSM can ever be justified under the non-participant test.   Id.

 579. When used as an absolute screening mechanism for DSM programs, the

non-participant test rejects conservation measures even if they are cost effective from a utility or

societal perspective in favor of more expensive supply options.   Id. at 12-13.

 580. A major problem with the non-participant test as a cost-benefit criterion is its focus

on rates instead of bills.   Narrowly applied, the test can lead a utility to reject DSM programs

individually even when, as a group, they would pass.   The result of such a misguided

cost-effectiveness test would be lower rates but higher bills to customers.   Id. at 13.

 581. Allocating the responsibility to provide and pay for DSM is thus a question of

fairness and not whether, from society's point of view, the DSM measure should be implemented. 

 Id. at 10.

 582. The "no losers" test may have value for purposes of equity and fairness, but in

general it is not an appropriate test to apply to screening DSM alternatives.   Exh. CVPS Mod.

IV-0 at 1(pII-136)(trans. ltr. for Mod. 4 pos. paper);  Bartels pf. at 15-16;  Boucher pf. at 3; 

Weaver pf. at 3-6.

 583. Equity issues are best reviewed at the system (i.e., portfolio) level, not on a program

by program basis.   Id.

 584. One way to avoid ratepayer inequity is for utilities to develop not just one or a few

DSM programs targeting a select group of consumers, but rather work toward balanced program

design which would offer programs to every ratepayer.   Weaver pf. at 18.

 585. Redesign of utility rates offers a second potential abatement strategy for minimizing

adverse impacts on customer groups which are not targeted by a particular demand-side program. 

 Id. at 19.

 586. A utility should not exclude a particular program just because it could have adverse

impacts on non-participants.   Rather, the utility should assign program costs of otherwise

acceptable programs to participants when it is possible to do so without limiting economical

participation.   Utilities should also attempt to pursue programs across all classes in order to

minimize non-participant effects.   Tr. 8/18/88 at 22-23.



 General Conclusions On Cost-Benefit Tests

 587. Other perspectives should be considered as part of the societal perspective.  

Economic efficiency and environmental integrity are benefits that society values, and evaluation

of any(pII-137)DSM program must consider the net change in these benefits to assure that such a

program is in society's best interest.    Id.

 588. DSM programs cause revenue losses that are greater than the short-run avoided

costs of providing electricity.   In these cases, the utility is forced to increase the average rate that

it charges for service, and groups of customers who do not participate in a conservation program

may see higher electric bills.   Id. at 22.

 589. These factors may not be easy to quantify and may require expert judgments.   Id. at

35-37, 57-58.   Consideration of these effects may require modelling to determine what supply

resources are being displaced. Id. at 37-39, 66-67, 72-73.

 590. It is appropriate to use the utility cost test to prioritize utility investments in

potential programs.   If a potential DSM program results in lower revenue requirements, then the

total cost of the program should be considered by including changes in customer and societal

costs to assure that the program results in a net saving of resources.   Id. at 18.



 (pII-138)Module 5:  FINDINGS ON INTEGRATING SUPPLY AND DEMAND-SIDE

OPTIONS

 A. Principles of integrated least-cost planning

 1. Premises and objectives

 591. The 20-Year Plan is the yardstick by which the Department measures Vermont

utility actions in all matters that may come before the Board.   DPS Exh. VII-1, 20-Year Electric

Plan dated October 15, 1988, at iii.

 592. 30 VSA Sec. 202 charges the Department with "... obtaining for all consumers in

the state proper utility service at minimum cost under efficient and economic management

consistent with other public policy of the state." Id. at I.1-1.

 593. "Proper utility service" means quality in terms of voltage/frequency characteristic,

reliability, safety, and customer service.   Id. at I.1-1-2.

 594. "[F]or all customers" means equitable treatment for customer classes, without

unfairly distributing costs on present or future ratepayers.   Id. at I.1-1.

 595. Portfolio theory is an essential ingredient to integrated utility resource planning.   A

utility resource portfolio consists of a set of supply and demand-side resources chosen to satisfy

underlying consumer demand.   A balanced portfolio combines resources that compliment one

another and spread risks.   The challenge of utility portfolio planning is to find the mix of supply

and demand-side resources that minimizes expected costs while containing risks.   Id. at I.2-7,

I.2-8.

 (pII-139)596.  The Department's 20-Year Plan provides a valuable framework for

proceeding with integrated least-cost planning in Vermont.   Tr. 11/1/88 at 154 (Saintcross); 

Exh. CVPS Mod.  I-2-1 at 1.

 597. Integrated least-cost planning is a process in which all reasonable options for both

supply and demand are assessed against a broad array of cost and benefit factors.   Mendl pf. of

9/8/88 at 2.

 598. Demand savings are worth pursuing up to the point where the cost of acquiring

additional efficiencies equals the economic burden of incremental load.   DPS Exh. VII-1 at

I.2-15.

 599. The process of resource integration can become needlessly complex and require vast

amounts of time and information.   To prevent this, utilities should maintain a strategic

perspective about information they need in order to choose between resources.   Decisions can



and must be made with imperfect information.   For example, whether an option costs 1.5 or 1.7

cents per kWh should not be a major focus of the analysis if the next closest alternative costs 4

cents per kWh.   Mendl pf. at 10-12;  tr. 9/13/88 at 30.

 600. Utilities need not know all there is to know about demand-side resources in order to

deploy them.   There is, however, a certain minimum level of information necessary before

utilities can rely on demand-side programs as demand-side resources.   This information is

currently lacking in Vermont. However, enough information is available now to develop

programs that will(pII-140)generate information about demand-side resources.   Tr. 9/13/88 at

166-169 (Mendl);  tr. 12/12/88 at 67-68 (Chaisson).

 601. The maximum lead times for potential utility resources essentially define the

minimum planning horizon for resource planning and demand forecasting. Large baseload

facilities require as long as fifteen years from project conception to power production.    This

implies a minimum planning horizon of fifteen years, with twenty years being a reasonable

period.   Tr. 9/13/88 at 127-128 (Mendl).

 2. Prerequisites for integrated resource planning

 a. Capability to deliver resources

 602. Integrated resource planning cannot take place until utilities have developed the

capability to deliver demand-side resources on a meaningful scale.   Thus, an experiential base of

demand-side programs across all major customer sectors is a prerequisite to integrated planning.  

Written summary of Roll testimony of 10/3/88 at 7.

 603. Currently, Vermont utilities do not know as much about energy efficiency as they

do about energy supply options.   Utilities need to have equivalent information about supply and

demand resources so they can fully and fairly compare the two as viable alternatives.   Failing to

collect sufficient information about demand-side resources would discriminate against them in

integrated planning.   To get the necessary information, it is not sufficient for utilities to advance

solely on an ILCP planning(pII-141)track without also proceeding with capability-building in

program delivery.   Both need to happen in parallel.   Tr. 9/13/88 at 144-149, 155-156;  tr.

12/12/88 at 67-68 (Chaisson).

 604. The Northwest Power Planning Council is charged with analyzing conservation

resources for inclusion in the Northwest Power Plan.   That plan guides resource planning and



acquisition by the Bonneville Power Administration.  "A Review of Conservation Costs and

Benefits:  Five Years of Experience Under the Northwest Power Act," CLF Exh. IV-3 at 1.

 605. The Council groups energy efficiency programs in the Pacific Northwest according

to the three distinct purposes that they are intended to serve:  (1) resource capability-building; 

(2) capturing lost-opportunity resources;  and (3) discretionary resource acquisitions.   Id. at 2-3,

5.

 606. Capability building and maintenance programs provide the experience that is

essential for developing efficiency improvements in different sectors as real resource options

before they are actually needed.   Thus, demand-side capability-building is equivalent to

pre-acquisition activities associated with readying supply options.   Id. at 4;  tr. 9/15/88 at 190-2

(Foley).

 607. In the absence of data on measure costs and savings, the Council has recommended

and Bonneville has implemented capability-building programs as a means of verifying working

assumptions and predictions.   Capability-building programs thus include technical and market

research, pilot programs, and marketing tests designed to gather information, test

incentive(pII-142)designs, and assess delivery mechanisms.   CLF Exh.  IV-3 at 4, 7;  Tr. 9/15/88

at 170- 2 (Foley).

 608. Programs for building and maintaining the capability to acquire conservation

resources often involve expensive but necessary research and development.   When full-scale

resource acquisition is needed it will have to include research and development costs.   Thus,

electricity savings will be much less costly when programs are taken from capability-building to

the acquisition stage.   CLF Exh.  IV-3 at 4;  tr. 9/15/88 at 234, 239 (Foley).

 609. The Hood River Conservation Project is an example of a capability building project. 

 Id;  see also, Findings in Module 3.

 610. "Demonstration projects substitute data for guesses, test options, introduce hard

measurement techniques in place of assumptions, and produce useful results" Keating and Peach,

"Demonstration Projects:  What's in them for utilities?" at 12 (tr.  7/26/88 at 154).

 611. Capability-maintenance programs can follow capability-building programs.   They

may be operated at a minimum viable level to continue utility and private-sector delivery

systems.   By holding efficiency programs at standby operating levels, they can be expanded in

the future to acquire energy efficiency resources if and when needed.   CLF Exh. IV-3 at 4, 7, 8.



 612. The only capability-maintenance program underway by Bonneville is the

Long-Term Residential Weatherization Program.   Id. at 7;  see also, Findings in Module 3.

 (pII-143)613.  The second basic category of demand-side resource programs that the

Council defines includes lost-opportunity resource programs.   These demand-side programs

pursue efficiency savings that otherwise might be lost because of economic or physical barriers

to their later acquisition. Opportunities to secure inexpensive efficiency savings present

themselves when new residential and commercial buildings are designed and constructed.  

One-time opportunities also arise when households and businesses add or replace buildings,

appliances and equipment.   Id. at 7, 9;  tr.  9/15/88 at 139 (Foley).

 614. Once foregone, lost-opportunity resources will have to be replaced in the future

either with alternative supply or more costly conservation (e.g., as retrofits to the newly built

facilities).   In the case of new buildings, equipment and appliances, all economical efficiency

potential may be lost until the end of their useful lives.   CLF Exh. IV-3 at 9.

 615. The pace at which these opportunities arise is largely beyond the control of utilities.  

Id.

 616. The Super Good Cents Program is a lost-opportunity resource program run by

Bonneville.   It seeks to increase the penetration of energy-efficient construction in new housing

through adoption and compliance with the Council's Model Conservation Standards.   The

program uses outreach to realtors and lenders, as well as financial incentives, training and

marketing assistance to builders.   Id. at 7;  tr. 9/15/88 at 155-6 (Foley);  see also, Module 3

findings re BPA programs.

 (pII-144)617.  The third type of demand-side resource program consists of discretionary

resource programs, which are undertaken as need arises and avoided costs justify.   Discretionary

resource programs are equivalent to supply acquisition activities, i.e., construction or purchase of

generation or supply of power.   Id. at 4-8.

 618. Because of an unexpected power surplus in the region, Bonneville has paused its

pursuit of discretionary resource programs.   Bonneville has instead directed conservation

investment toward capturing lost-opportunity resources, and concentrating on capability building

and maintenance.   Id. at 2-3, 5; tr.  9/15/88 at 141-2 (Foley).

 619. New England utilities involved in collaborative design efforts have adopted the

Council's program distinctions for demand-side resource planning. In Connecticut, utility

demand-side activities are guided by two overriding priorities.   The first priority is "to capture



all lost opportunity resources because they tend to be the least expensive ... over the long-term

perspective."   Tr. 7/26/88 at 13 (Chaisson).

 620. Second, those New England utilities are establishing the "capability to do

comprehensive retrofits".   Once the capability to acquire demand-side resources is fully

developed, utilities can address the "complex questions about how far to dispatch the retrofit

capability and perhaps balance between retrofit programs".    Tr. 7/26/88 at 13 (Chaisson).

 (pII-145)621.  Based on New England experience, the distinctions between demand-side

resource programs carry important ramifications for both program design and integrated

planning.   For example, there is a fundamental difference between the "start-up phases and the

long term mature phases" of integrated resource planning.   Initially, utilities use a "fairly

straightforward, simple screening process" for the purpose of program design. Id. at 14.

 622. Only when considerably more is known about load shape effects of demand-side

programs can more refined screening take place.   For example, Connecticut Light & Power will

be "running the programs through the company's integrated supply-demand model with the best

available data.   In a year that will be done again with the data that will have come out of

monitored load shape results....  [T]wo years into this set of programs ... will probably be the

earliest point at which one has data that allows the results of that kind of analysis to be

meaningfully reviewed."   Tr.  7/26/88 at 14-15 (Chaisson).

 623. When designing capability-building programs, utilities should not screen individual

technologies based on detailed estimates of savings for each customer end-use.   Some

technologies will likely be cost-effective for most eligible customers, even though all

technologies will not be cost-effective for all customers.    Individual screening at the

capability-building stage would therefore be speculative because such information

is(pII-146)generally lacking;  obtaining such information is the purpose of capability-building

programs.   Tr. 12/12/88 at 51 (Chaisson).

 624. Instead, utilities should design programs to press efficiency potential beyond

cost-effective limits in order to establish supply curves.   Estimated electricity savings from such

comprehensive treatment are best represented as averages.   At Connecticut Light and Power, for

example "there was an effort to estimate as best the utility staff and our consultant could the

likely average effect of these programs in terms of the conservation that they would deliver and

then screen the programs."   Tr.  12/12/88 at 51-52 (Chaisson).



 625. In projecting long-range savings, CP & L used penetration rates as high as 70

percent in some analyses.   This is necessary and appropriate as long as utilities do not limit their

programs to single end-uses and technologies.   It is reasonable for a utility to expect to

ultimately reach a high percentage of its customers with a broad range of measures;  this may not

be the case with single technologies.   Id. at 53-54;  see generally, Chaisson pf.  rebuttal in

Module 8.

 626. Once capability-building programs are underway, interim results can be used to

refine the initial analysis.   More complex cost-effectiveness analysis will be possible after

programs have been fully evaluated.   Id. at 52.

 627. Empirical penetration data will not be available for fully integrating demand-side

programs into utility resource(pII-147)planning until two to three years after a firm

implementation foundation is laid.   Id. at 55.

 628. Capability-building programs have also been underway in Wisconsin, where

utilities found that energy-efficiency programs can quickly secure quite significant savings.  

Wisconsin Electric Power obtained between 60 and 100 MW of savings from energy efficiency

programs that were implemented within about a year.   Tr.  9/13/88 at 122-123 (Mendl).

 629. During the past five years, Wisconsin utilities have not procured additional supply,

even though demand has grown by at least one percent annually.   Initially, this period allowed

utilities a window of opportunity to build capability to deliver energy-efficiency resources.  

Ultimately, this window began to close when utilities proposed investments in generation and

transmission.   Once utilities began to pursue additional supply, they were directed to

dramatically increase demand-side program development.   This additional development led to

the withdrawal of two supply proposals.   Tr. 9/13/88 at 142-143, 155-156, 171-172 (Mendl).

 630. A similar approach to capability-building has been adopted in Maine.  Regulators in

that state recently decided that, since utilities did not have enough information on demand-side

options, they were incapable of comparing them with apparently attractive supply.   Utilities are

therefore implementing demand-side programs and postponing supply-side commitments until

they(pII-148)gain enough information to compare both alternatives.   Tr. 12/12/88 at 72- 3

(Chaisson).

 631. Resource integration requires the ability to compare kW and kWh made available

from demand- and supply-side alternatives.   This will not be possible until:



... effective programs have been undertaken and run for at least a couple
of years within a utility service area to really develop the kind of detailed
knowledge that will allow those comparisons to be made with precision
and ...

I think those calculations can be made with sufficient confidence that one
... can undertake programs, but I think that effective programs will
essentially in the course of their conduct provide the capability to make
much more refined assessments.   Id.  at 59-60 (Chaisson).

 632. It will take time for utilities to develop precise estimates of savings and costs of

efficiency resources for resource planning.   For residential efficiency, 1-2 years will be needed.  

New commercial construction will require 3-4 years to yield such information, since buildings

must go through design, construction, and monitoring.   Id. at 63-64.

 b. Integrated analysis

 633. Demand forecasting is central to integrated resource planning.   The first step in

such a process is to develop a base-case forecast.   That forecast should contain details about

penetration and energy intensities of end-uses so that utilities can consider changing energy

intensity with energy-efficiency programs as demand-side resources.   Mendl pf. at 9/8/88 at 6.

 (pII-149)634.  Utilities should develop at least three scenarios about future

demand--high, low, and base (expected growth).   The expected forecast, or the middle of the

demand forecast range, should be used for planning resource expenditures.   Id.

 635. The high forecast should be used to develop a portfolio of options for planning

purposes.   Failing to ready a set of alternative options for the high demand case would

unnecessarily raise resource costs, and predispose resource planning toward supply options.  

Without a portfolio "previously enacted, developed and ready for implementation," unexpectedly

high demand would force utilities to obtain resources under crisis conditions.   In such a case,

utilities might be unable to develop demand-side options in time even if they were clearly less

costly than supply alternatives.    Tr. 9/13/88 at 69-70, 118, 124.

 636. A utility's low demand scenarios provide a test of the resilience of a particular

resource plan.   The objective is a resource plan that is "reasonably least-cost over a broad range

of uncertainty in forecast[s]."  The plan should include a set of options that the utility intends to

implement, and options that it is prepared to implement.   Id. at 71.

 637. Another essential ingredient for integrated least-cost planning is a set of supply

curves for potential resources.   Supply curves describe information on how much of each



resource is available, when, and at what cost.   Supply curves apply to both demand- and

supply-side technologies.   They can be expressed as(pII-150)literal curves, or as a curve or a

collection of data points.   Id. at 7.

B. Consistent integration of supply and demand options

 638. To avoid bias, the resource selection should consider supply and demand options

consistently and simultaneously.   Competing options should be evaluated under the same

standards in the same process.   Mendl pf. at 9;  tr. 9/13/88 at 28, 32 (Mendl).

 639. Evaluating one set of options, e.g., supply options, in isolation from potentially

competing demand-side options, can introduce bias into the resource selection process.   Tr. 

9/13/88 at 32-33.

 640. Uncertainties associated with the savings that follow implementation of efficiency

measures should not be used as a reason for utilities not to act. Mendl pf. at 11.

 641. Uncertainties of integrated planning are inherently less than those associated with

conventional planning consisting only of supply resources. Id. at 12.

1. Accounting for differences between demand and supply resources

 642. For a resource plan to be in the public interest, it must consider factors that are

outside the strictly-defined economic realm.   Such factors include health, safety, aesthetic

impacts, air and water quality, and reliability, Mendl pf. at 8.

 (pII-151)643.  Such non-economic factors must be considered explicitly although not

necessarily precisely.   Judgment will be necessary where quantitative data is lacking.   Id. at 8-9.

 644. While DSM programs vary with regard to their certainty of success, well-designed

programs are generally of lower risk than supply procurement.   Exh. DPS VII-1, 20-Year Plan at

I.2-11.

 645. According to the Northwest Power Planning Council, four characteristics improve a

resource's ability to adapt to an uncertain future:  (1) flexibility;  (2) short lead time;  (3)

availability in small increments;  and (4) ability to grow with load.    CLF Exh. IV-3 at 2.

 646. Energy efficiency exhibits these characteristics more than any other resource.  

Consequently, energy-efficiency resources serve as the cornerstone of the Northwest Power

Planning Council's regional energy plan.   Not only were energy-efficiency resources found to



have lower costs than other resources, but they also have additional desirable attributes that

reduce risks and improve environmental quality relative to electricity generators.   Id.

 647. A similar preference has been expressed by the Vermont legislature.    30 V.S.A.

Secs. 248(b), 209(d) (amended 1989 session).

 648. According to the Council, energy-efficiency resources are flexible because they can

be changed as circumstances warrant.   Exh. CLF IV-3 at 5.

 (pII-152)649.  A major advantage "of demand-side programs is that they are more

incremental than supply options:

... they can be managed, you can put a throttle on these things and they
should be done in coordination with each utility's need for capacity, both
short and intermediate term.   And they really do have very good
throttles. You can use that throttle in terms of an on/off switch or you can
use that throttle, in the case of WEPCO [Wisconsin Electric Power],
where the amount of the incentive is regulated to move forward or
depress the saturation of a particular technology in the marketplace.   Tr.
10/3/88 at 222 (Danforth).

 650. For example, Bonneville was able to significantly curtail the scale of discretionary

efficiency programs once the region entered a power surplus.  CLF Exh. IV-3 at 5.

 651. Pacific Gas & Electric has used this feature of demand-side programs in its resource

strategy.   Like Bonneville, PG & E scaled back its commercial efficiency rebates as great

amounts of supply became available at lower cost. Tr. 10/3/88 at 221-222 (Danforth).

 652. The ability to monitor conservation programs and accordingly to modify their

measures, the level of financial assistance offered consumers, or the program delivery

mechanisms, provides the greatest flexibility to ensure that such resources can be delivered

cost-effectively and equitably.   CLF Exh. IV-3;  id.

 653. Unlike the long lead times associated with most supply options, conservation

resources do not require large financial commitments far in advance of expected need.   Id.

 (pII-153)654.  The small increments in which efficiency resources are acquired provide

for a better matching of the resource with the demand it will satisfy. This reduces the risks

associated with forecasting error.   Id.;  tr. 9/15/88 at 138 (Foley).

 655. While the durability of one piece of DSM equipment in a specific customer location

may be somewhat uncertain, taken in aggregate most potential DSM measures have a known

distribution of life spans developed from field experience.   DPS Module 2 Position Paper at 6.



 656. DSM programs can be up and running in a relatively short time.   Energy savings

begin to accrue almost immediately and will continue into the future relative to the projected

lifetime of the measure.   By their very nature, DSM programs lend themselves to midcourse

corrections or even cancellation if results do not appear as projected.   DPS Module 6 Position

Paper at 11-12.

 657. The risk of a DSM program is limited to the capital outlay for startup and program

costs, over which the utility has nearly complete control.   By contrast, utilities can exert minimal

control over escalating costs of operation, maintenance, and capital additions of supply sources.  

Id. at 12.

 658. Compared to supply options, the costs of demand-side options become known once

they are incurred.   It is the effectiveness of the measures over time that is relatively uncertain.   

Tr. 10/4/88 at 125 (Chernick).

 (pII-154)659.  A vitally important fact is that many opportunities will tend to track the

variations in economic efficiency activity that influence the demand for electricity.   CLF Exh.

IV-3 at 5.

 660. Efficiency savings in new buildings and equipment will be more plentiful when a

faster pace of construction and business activity increases utility demand.   Id. at 5;  tr. 9/15/88 at

138, 152 (Foley).

 661. This observation also holds true for industrial customers.    The savings from

higher-efficiency manufacturing processes will increase during economic upswings, and vice

versa.   Tr. 9/15/88 at 232-3 (Foley).

 662. Compared to supply, come conservation resources also reduce the uncertainty

surrounding the rate and magnitude of future load growth, thereby reducing the number of

options the region must consider deplying in the future.   Id.

 663. Higher energy efficiency also benefits the utility system directly by stabilizing

loads.   New buildings that use electricity more efficiently reduce their owners' sensitivity to

changes in both electricity and the prices of alternative energy forms.   Ensuing loads are more

stable since they are less susceptible to fuel switching or curtailment actions by their owners and

occupants.   Exh. CLF IV-3 at 11;  tr. 9/15/88 at 143, 234 (Foley).

 664. Conservation programs in the Pacific Northwest have also provided benefits that

accrue outside the utility system.(pII-155)These benefits include greater comfort, reduced

pollution, and less adverse impact on fish and wildlife.   CLF Exh.  IV-3 at 11.



 665. As a result of the Hood River Conservation Project, the Council has increased

air-quality control in weatherization of existing homes and in new homes built according to the

Model Conservation Standards.   Id.

 666. Because of these and other non-quantifiable advantages of conservation resources,

the Council assigns DSM measures a ten percent cost advantage when making comparisons with

competing supply alternatives.   Id. at 6;  tr. 9/14/88 at 164 (Foley).

 667. The Council has developed a methodology to help Bonneville explicitly quantify the

currently non-quantifiable costs and benefits of resources; Bonneville uses and continues to

refine this methodology.   CLF Exh. IV-3 at 11;  tr. 9/15/88 at 164-66 (Foley);  see also, CLF

Exh. V-3, 1986 Northwest Conservation and Electric Power Plan, pp. II-A-1 -2, Volume II.

 668. To ensure that resource planning considers the external costs of supply options

when comparing them with demand-side alternatives, it is appropriate to develop and apply a

generic "adder" to supply-side costs.   Tr. 9/13/88 at 187- 189 (Mendl).

2. Reconciling demand forecasts with savings estimates from demand-side programs

 669. Supply curves for energy efficiency improvements indicate the amount, timing and

cost of energy services that could be supplied by new utility programs.   Such estimates should

avoid(pII-156)double-counting efficiency savings already included in the base demand forecast.  

Mendl pf. at 7;  see also, tr. 10/31/88 at 55-60 (Deehan);  tr. 11/1/88 at 25-26 (Tourmelle).

 670. For least-cost planning purposes, it is necessary to specifically identify end-uses if

utilities are to rely on energy-efficiency resources. Otherwise, controversy is likely over whether

particular end-use efficiency levels are already implicit in utility forecasts that do not specifically

treat end-uses.   Tr. 9/13/88 at 81 (Mendl).

 671. In Wisconsin, utilities were unable to substantiate claims that econometric forecasts

were capturing specific efficiency measures or levels. This recognition led the Wisconsin PSC to

require the additional use of end-use forecasting methods for least-cost planning.   Id. at 81, 77.

 672. Without end-use forecasting as a guide, it is extremely difficult to isolate free-riders

in utility efficiency programs--i.e., those customers who would have taken the same action

without utility intervention.   Without accounting for free-riders, a utility may double-count

demand-side program savings, and thereby fail to invest in other resources.   Id. at 83.

3. External Costs of Supply Alternatives



 673. Supply options can have major external costs.   These can include such elements as

social disruption (e.g., increased traffic, displaced populations, and temporary housing for large

construction project workforces) and degradation of the natural(pII-157)environment (e.g.,

radioactive waste or atmospheric harm).   Acid rain and CO2 contributions to global warming are

amongst the most serious of these effects.   PSB Exh. Mod. V-1 (EPRI Journal, June 1988).

 674. Efforts to internalize the costs of reducing acid rain through pollution control

equipment are underway, though far from completed.   Efforts to internalize the costs of

forestalling global warming are far less developed, despite growing recognition of this crucial

problem in the scientific community, and even within the utility industry.   Id., passim.

 675. The Electric Power Research Institute writes that "Climate is interwoven with the

fabric of human society;  we have built our world around it.   To change it markedly is to tinker

with something vast."   As Mason Willrich, now Executive Vice-President of Pacific Gas &

Electric Co., wrote in 1975, "All human institutions rest ... on the underlying balance of the

world's climate....  A substantial change in the earth's climate would inevitably force a worldwide

political, economic, and social upheaval."   Id. at 10.

 676. Scientists estimate that carbon dioxide (CO2) is responsible for about half of current

and anticipated global warming.  (The remainder is caused by other "greenhouse gases", chiefly

nitrous oxide, methane and chlorofluorocarbons, or CFCs.)   Roughly one-quarter of the world's

CO2 emissions are produced by the combustion of fossil fuels in the United States. Thus, U.S.

fossil fuel combustion accounts for more than ten percent of the(pII-158)"greenhouse effect", as

artificially-induced global warming is often called.   Electric utilities are, by far, the single largest

cause of these CO2 emissions.   Id. at 4, 7.

 677. Control measures for carbon dioxide are not yet commercially available, or even in

pilot testing.   Indeed, some utility analysts doubt that "pollution control" systems for CO2 can be

developed.   Other analysts believe that if such measures can be developed, they will raise the

cost of electricity significantly, perhaps by a range of 30 to 100 percent (the same order of

magnitude as the cost to reduce new coal-fired plant pollutant emissions since 1970).   Thus, the

external costs of CO2 emissions may be even more difficult to internalize than the costs of other

air pollutants.   Id. at 13.

 678. Emissions from combustion impose other costs on the general good.   These include

respiratory illnesses, corrosion of cars, buildings, and other metals, forest and crop damage and

other effects of acid deposition, and pollution of surface and groundwater and agricultural lands



for ash and scrubber sludge disposal sites.   These costs are not now explicitly recognized in

existing integrated resource planning efforts.   Exh. DPS VII-1;  DPS Twenty-Year Plan; Exh.

GMP VIII-1, GMP IRP;  Exh. BED VI-1, BED IRP.

4. Assessing and selecting resources in integrated planning

 679. Joint utility action on DSM programs can secure savings(pII-159)that might not

otherwise be cost-effective if pursued by individual entities.   Exh. DPS VII-1, 20-Year Plan at

I.2-14

 680. Given Vermont's small size, it may be more practical and economical for utilities to

act jointly to exploit some conservation potential.   For example, it may be too expensive for each

utility to hire an industrial engineer familiar with the potential industrial efficiency savings in the

pulp and paper industry.   More sensible may be the joint hiring of consultants to work in the

industry throughout the state, with each utility paying on the basis of savings achieved.   Tr.

10/3/88 at 249 (Danforth), 250-251 (Roll).

 681. Combining resource supply curves to minimize the cost of meeting the base-case

demand forecast leads to an initial or benchmark resource portfolio. This benchmark resource

plan also yields a set of marginal costs for meeting demand at levels above and below projected

levels.   The resultant marginal costs establish ceiling values for screening alternative resources

for consideration in an integrated plan.   Mendl pf. at 10-11;  see also, DPS Module 5 Position

Paper at 6-18.

 682. Using benchmark marginal costs, utilities should then select additional demand and

supply options from their respective supply curves for further analysis.   Options costing less than

or slightly more than marginal costs should be included.   Id.

 683. Starting with the best buys first, the next step in the process should select all the

resources costing less than marginal costs.   The benchmark resource plan is adjusted to

reflect(pII-160)displacement and deferral of benchmark resources.   The demand projections

should be reconciled with the demand-side resources selected on this basis.   Marginal costs

should also be recalculated to reflect lower demand and a different set of incremental resources.  

This revised set of incremental resources can be re-examined for possible inclusion in the revised

resource plan through further iteration of the integration process.   Id.

 684. How often this process must be repeated depends on the degree of cost spread

between the incremental options.   Id.



 685. Burlington Electric integrates demand-side options directly into its production cost

modelling.   Generation options and demand-side options are modeled in the same way, with

each source described according to its respective fixed and variable operation and maintenance

costs and hourly and seasonal availability.   Lauzon 9/27/88 pf. at 1-2.

 686. BED's approach is distinct from that employed by GMP where the effects of

demand-side measures are modelled as negative load.   One advantage of BED's direct approach

is that it helps ensure consistency in the ranking and selection of resources by modelling

demand-side options explicitly within an integrated resource assessment.   When judgment is

needed to handle qualitative factors not easily quantified, these potentially significant factors are

likely to influence the entire resource portfolio systematically.   Id.;  see also, GMP Exh. VIII-1,

Section 6.

 (pII-161)687.  Preliminary resource evaluation uses the marginal costs of providing

electricity to screen alternatives for possible inclusion in utility resource plans.   Marginal costs

include the costs associated with:  generation or purchase of wholesale electricity, including the

reserve capacity necessary to maintain reliable service;  incremental transmission and distribution

(including line losses and facilities not owned by the utility);  and the increase in overhead costs

resulting from increased load.   Long-run marginal costs are the appropriate benchmark to

evaluate long-lived resources.   Tr. 8/18/88 at 18, 67, 83-84 (Boucher).

 688. Benchmark marginal costs should be adjusted to reflect any external effects not

otherwise included in the market prices paid for the resources used to produce them.   Mendl pf.

at 10-11;  DPS Module 5 Position Paper at 3-4.

 689. Utility energy efficiency programs may be identified as incremental resources

during the course of integrated planning.   Thus, their costs should be figured in the

determination of utility avoided costs.   The same holds true for non-utility generating resources.  

Mendl pf. at 16;  tr. 9/13/88 at 47-48.

 690. There are four components to the marginal costs of transmission and distribution (T

& D).   First, it is occasionally necessary to add transmission lines and equipment when load

exceeds the capacity of existing facilities. Such costs are extremely "lumpy" in the short run,

since they involve major capital investment in response to a series of incremental load increases.

Second, transmission by other utilities must be(pII-162)included to reflect wheeling charges and

loss adjustments in the T & D marginal cost calculations. Tr. 8/18/88 at 20-21 (Boucher).



 691. The third element of T & D marginal costs involves the distribution system.   The

portion of marginal distribution costs associated with new customer additions (service drops,

secondary transformers, etc.) is easily determined.   However, load-related incremental costs for

distribution upgrades to portions of the system shared in common by customers (substations,

primary lines, etc.) are more difficult to determine.   GMP is currently analyzing those costs.   Id.

 692. The fourth component of T & D costs is the incremental losses that occur with

increased load on existing T & D equipment.   Id.

 693. Both the direct extra load-related expenses and the capital costs for increased load

are true incremental costs and are properly incorporated in the estimation of avoided costs used

to screen resources.   Identifying and quantifying such incremental costs is sometimes difficult,

and therefore may require judgment.   Id. at 21.

 694. Substantial kWh savings from energy efficiency investment will reduce baseload

capacity requirements.   Tr. 8/17/88 at 101-104, 106-107 (Weaver).

 695. It is possible for utilities to over-emphasize the costs of peaking capacity, and

thereby overstate the benefits of avoiding peak demand as opposed to energy requirements.  

Most of the costs of utility systems are correlated with the energy they(pII-163)provide, not the

instantaneous ability to meet peak demand.   Thus there is a tendency to over-estimate costs as

"fixed" and to under-estimate the variable costs caused by incremental demand.   Tr. 10/4/88 at

141-142 (Chernick).

 696. Utilities should reflect the relatively high energy-related value of baseload power

supply displaced by demand-side resources.   In the short run, non-peak marginal energy costs are

limited to the relatively low running costs of baseload facilities, whose capital costs are "sunk".  

But in the long run, marginal energy costs must also include the investment costs of new

baseload facilities.   Measures to increase demand in today's "valley periods" will require new

generating capacity to meet baseload demand in future years. Id.;  tr. 9/13/88 at 157 (Mendl).

 697. To ensure that demand-side resources can compete with supply, utilities should

recognize, and take advantage of, the timing differences in savings generated by different

programs.   Only by systematically "bundling" demand-side resources with different timing

characteristics can utilities construct demand-side portfolios that substitute for specific types of

supply.   For example, utilities can firm up off-peak energy savings from efficiency programs

with load management to produce a baseload resource.   Tr. 10/4/88 at 141-142 (Chernick);  tr.

9/13/88 at 156-160 (Mendl).



 698. These advantages will not be recognized if one fails to notice that six independent

measures, producing six sets of sequential four-hour savings, are the equivalent of a

24-hour(pII-164)reduction in baseload.   Resource planning will therefore be biased and

inconsistent if utilities treat each demand-side measure independently, rather than integrating

programs comprehensively.   Tr. 9/13/88 at 160-161 (Mendl).

 699. Similar reasoning applies to the design of programs intended to build utility

capability to deliver demand savings.   It is more important to concentrate on the overall

characteristics of specific types of customers than on the individual technologies applicable to

each end-use.   Tr. 12/12/88 at 90-94, 103-104 (Chaisson).

 700. Separate and independent processes for evaluating and selecting demand and supply

alternatives are also likely to bias utility resource decisions by preventing "head-to-head

competition."   Id. at 161-162, 164-165, 176-178.

 701. Detailed and precise cost analysis of individual technologies and end-uses in the

absence underlying utility experience with such installations is highly suspect.   Tr.  12/12/88 at

95-96 (Chaisson).

5. Incorporating risk and uncertainty into least-cost planning

 702. Low-risk options should be used to the maximum economic extent.   Exh. DPS

VII-1 at I. 2-11.

 703. Different resources will introduce different amounts of risk into a utility resource

portfolio.   It is not appropriate to apply different discount rates to each resource.   If there is a

discernable difference in risks between portfolios of resources,(pII-165)then it is appropriate to

reflect these differences with different discount rates when comparing the portfolios.   Such an

approach is consistent with risk assessment implicit in the valuation of utility securities in the

capital markets.   For example, investors have shown a willingness to pay a premium for utilities

with more flexible resource plans.   Tr. 9/13/88 at 94-95, 211-212 (Mendl).

 704. Compared with supply, demand-side resources are made available to utilities

through a large number of small sources.   This diversity does not automatically render

demand-side resource prohibitively cumbersome or costly to acquire.   This is because utilities

already maintain a billing and monitoring relationship with virtually every source of demand-side

resources.   Further, certain pockets of demand-side resources offer relatively homogeneous

potential that can be realized with discrete programs.   Tr. 9/13/88 at 215-217 (Mendl).





(pII-166)Module 6:  FINDINGS ON INSTITUTIONAL IMPERATIVES AND INCENTIVES

 705. In general, utilities have economic incentive to pursue least-cost resource strategies.  

Failure to do so would lead to unnecessarily high costs.   This would weaken a utility's market

position with respect to competing energy suppliers, including neighboring utilities and

alternative energy sources.   VGS Exh.  VI-1 at 1;  Exh. CVPS Module VI-1, Allenby pf. at 1; 

see, Exh. CVPS Mod. VIII-1, Allenby pf. at 7.

 706. Once utilities establish the likely costs and performance of demand-side programs,

the economic risks of demand-side resources are generally smaller than the risks associated with

equivalent magnitudes of supply resources.  See, Findings in Module 5.

 707. The financial risks to utilities associated with least-cost resource strategies

including significant amounts of demand-side resources may be materially different than

supply-only resource portfolios under conventional rate-making and regulatory principles.

 708. Price signals alone are not sufficient to stimulate customers to invest in the

economically optimal amount of demand-side measures.   Thus, additional incentives are

required.   Since utilities are the entities most likely to incur the direct, supply-related costs of

this under-investment, it is appropriate for utilities to take action to correct it.   DPS Position

Paper at(pII-167)12-13;  written summary of Roll testimony of 10/3/88 at 4;  see also, Findings in

Module 2.

 709. For Vermont utilities, demand-side resource investments pose two generic sets of

disincentives:  apparent uncertainty with respect to cost recovery, and revenue erosion due to

demand reductions.   Both may jeopardize utilities' ability to earn a reasonable return on

investment.   The second type of disincentive stems from the very nature of demand-side

resources, which reduce the number of billing units sold by the utility.   Chernick pf. of 9/26/88

at 23-24.

 710. Central Vermont's Senior Vice President for Customer Services and Division

Operations testified that he cannot today tell management or the Board of Directors what the

risks and potential rewards for DSM investments are in any meaningful way.   Exh. CVPS Mod.

VI-1, Allenby pf. at 1-2;  tr. 11/6/88 at 52-53.

 711. Investor-owend utilities in Vermont have interpreted the used and useful rule to

mean that recovery of long-term investments will depend largely on whether the investment

succeeds or fails economically:  if a prudent investment does not prove to be cost-effective

compared to available alternatives, utilities expect the Board to impose some form of loss



sharing.   If the investment succeeds from an economic standpoint, investors can expect an

opportunity to recover the cost of service associated with the investment. Exh. CVPS Mod. VI-1,

Allenby pf. at 2;  tr. 11/6/88 at 80-81;  see, Exhs. CVPS Mod. VI-2 and VI-3.

 (pII-168)712.  If carried to extremes, this interpretation of established Board policy could

introduce perverse incentives for utilities to avoid investments altogether.   Once supply projects

can no longer be postponed, utilities adopting this view of the used-and-useful standard may be

inclined to select only those investments that are clearly and highly attractive compared to

available alternatives.   Id.;  Exh. CVPS Mod. VI-1 at 3 and Allenby pf. at 2.

 713. Investments such as demand-side resources whose costs and performance are not

well known but which may be extremely promising economically may be undeveloped or

delayed as long as possible.   Id.

 714. According to the Department, the recovery rules should be clear to all utilities.  

However, the Department's witness stated that the Board's used-and-useful determination should

apply to individual measures and programs, rather than to the entirety of a utility's DSM

programs.   Moreover, the Department through its witness indicated that some unspecified loss

sharing would be appropriate for DSM programs that turn out not to be cost-effective. Tr.

12/15/88 at 52-54, 67-68, 73-74.

 715. A utility embarking on new DSM initiatives will have to incur costs that, under

conventional rate-making principles, may not be capitalized, especially if the program budget

principally consists of financial incentives for customers, administrative and overhead costs, and

promotional expenses, as compared to(pII-169)investments in hardware, such as new generation

plant. Tr. 11/1/88 at 175-76.

 716. Thus, a utility stands to earn no return on a demand-side expenditure that would

substitute for a more expensive option for which its shareholders would have the opportunity to

earn the utility's allowed return.   Id.

Revenue erosion

 717. The second kind of disincentives are unique to DSM and relate in part to the way in

which rates are set in Vermont:  rates are set based on an historic test year, which involves

determining costs actually incurred during the test year plus known and measurable changes to

such costs, and then setting prices per kilowatt-hour sold based on the test year's total



    11.  The utility will also incur costs in addition to any cost increases experienced in fuel prices, wage levels and

the like covered by the revenue requirement allowed for in its last rate case.

kilowatt-hour sales to recover the test-year costs.   Exh. CVPS Mod. VI-1 at 2-3;  Allenby pf. at

3.

 718. After the rates are so set, the utility must absorb any increases from the historical

test year in costs incurred--whether higher fuel prices, increased wages to employees, or new

investments--or file again to raise rates.   Offsetting such cost pressures is growth in service-area

demand.   As long as the utility's rates exceed short-run marginal costs, a utility earns a "gross

margin" on each additional kilowatt-hour.   Thus, sales growth offsets cost increases without rate

increases by making(pII-170)kilowatt-hour sales in excess of those determined in the historical

test year.   Exh. CVPS Mod. VI-1 at 2.

 719. This system thus provides a reasonable balancing of interests between rate cases so

that the utility has an opportunity to earn its allowed return through increased sales to offset

higher costs.   Id. at 2.

 720. After a rate case, however, a utility that successfully undertakes new DSM

initiatives will end up reducing kilowatt-hour sales below levels that would have resulted without

the programs.   Consequently, demand-side programs undertaken between rate cases tend to limit

a utility's ability to use increased electricity sales to offset higher costs in other areas.11 Id.

 721. If these new DSM efforts are successful, the utility will reduce kilowatt-hour sales.  

This will erode revenues (and the utility's ability to earn its return) precisely because it elected to

increase it DSM efforts.  See, Exh. CVPS Mod. VIII-1, Lahtinen pf.  at 4-5.

 722. The revenue erosion disincentive will persist no matter how test-year sales are

fixed, i.e., historically or prospectively.   Once a rate order is issued, any utility will have a

natural temptation to restrict the impact of DSM programs in order to prevent the earnings

erosion associated with sacrificing(pII-171)gross margin from forgone sales.   Id;  Lahtinen pf. of

9/22/88, Att. 1 at 2.

 723. To overcome the disincentives described in my Findings of Fact in response to

Question 1 of this Module, Central Vermont has submitted essentially five proposals:  (1) clear

enunciation by the Board of the cost-recovery rules for DSM;  (2) a "Conservation Automatic

Recovery mechanism," referenced herein by the acronym "CARE";  (3) a tracking account to

book increased expenditures for DSM, for eventual recovery in a future rate-case; (4) an



incentive rate of return;  and (5) a pre-approval mechanism.   See generally, Exh. CVPS Mod.

VI-1, Allenby pf. and Lahtinen pf;  Exh. CVPS Mod. VIII-1, Allenby pf. and Lahtinen pf.

i. Cost-Recovery Rules

 724. In its proposal for decision, Central Vermont proposed that the Board reaffirm the

prudence rule.

 725. From Central Vermont's point of view, however, the most important concern is to

know what the rules of cost recovery will be, even if different than proposed by Central Vermont,

so that it can evaluate the extent to which investments in DSM offer rewards and pose risks to its

shareholders.   See, Exh. CVPS Mod. VI-1 at 1 and Allenby pf. at 3;  tr. 11/6/88 at 87-88,

141-43.

 726. Past disallowances of Seabrook costs as not used and useful are not directly relevant

to potential risks associated with future demand-side investments.   In the former, Board review

took place at the very end of a long investment lead time;  in the(pII-172)latter, expenditures will

be subject to mid-course correction.   Tr. 10/4/88 at 110-111 (Chernick).

 727. In order to obtain cost recovery and to be eligible to earn a return on demand-side

investments, programs must satisfy two conditions.   First, programs must be shown to be

prudently designed and implemented.   Second, utilities must also demonstrate that the programs

for which they seek cost recovery and investment return are used and useful.

 728. In order to satisfy the prudence standard, demand-side programs must demonstrate

that they follow the design principles established in Module 3. That is, programs must be

comprehensive as to the customers they target, as well as in the end-uses they address and

efficiency measures they offer in customer facilities;  they must avoid cream-skimming and lost

opportunities; and programs must have in place reasonable evaluation procedures to allow for

mid-course correction as necessary.   Id.

 729. To be prudent, a program must be shown to be delivered in an efficient manner, i.e.,

without waste and unnecessary duplication of human, managerial and capital resources.   Tr.

10/4/88 at 115-116, 118-119 (Chernick).

 730. Demand-side investments should be accepted as used and useful as long as

good-faith estimates made at the time of the investment indicate that the program will be

cost-effective.   It would not be reasonable to penalize the utility for past program expenditures if



subsequent information reveals that such programs(pII-173)in fact are not cost-effective.   Tr.

10/4/88 at 106-107, 125-126 (Chernick).

 731. This used and useful principle should hold for changes in information about

program savings.   It should also apply for changes in avoided costs. Id. at 105-106.

 732. In order for this used and useful standard to function properly, utility avoided cost

projection must be consistent, i.e., the same estimates should apply when comparing

demand-side and supply-side options.   Id. at 108.

 733. As long as demand-side programs are prudently managed, this used and useful

standard will protect ratepayers from grossly uneconomic demand-side investments.   This is

because prudently managed programs can be adjusted in accordance with new information about

costs, performance and benefits.   Id. at 106.

 734. The used and useful standard should apply to a utility's portfolio of prudently

managed demand-side programs.   There should be a presumption that a single

prudently-managed utility program that is not cost-effective is used and useful as long as the

entire portfolio of demand-side programs is expected to be economical.   Id.  at 118-119.

 735. There are two basic ways a utility can firmly establish in advance that its

demand-side portfolio is used and useful before committing funds to it: through a collaborative

design process or through pre-approval.   Id. at 130-132.

ii. Revenue Erosion

 (pII-174)736.  Offering utilities the opportunity to earn a return on efficiency investments

will not by itself overcome the motivational obstacle posed by earnings erosion.   Chernick pf. of

9/26/88 at 25.

(a) CARE Mechanism

 737. The CARE mechanism's objective is to maintain the utility's gross margin--as

determined in the most recent rate case--by allowing the utility through a monthly surcharge to

adjust rates upward (or downward) to, on the one hand, allow it the opportunity to earn its return

even if DSM causes sales to decline and, on the other, eliminate overcharges if sales rise.   See,

Exh. CVPS Mod. VI-1, Att.  1 to Lahtinen pf. at 2-3.

 738. The mechanism would be adjusted for changes in purchased-power and fuel costs,

as well as changes in sales, in order to provide the utility with a reasonable opportunity to earn its



return, especially if some level of sales growth and hence additional fuel consumption continues; 

most state utility commissions that adopted conservation-adjustment mechanisms already had

fuel-adjustment clauses in place.   Exh. CVPS Mod. VIII-1, Lahtinen pf. at 2-3;  tr. 12/12/88 at

217-21.

 739. Net revenues from off-system exchanges--which would be facilitated by reductions

in load resulting from DSM programs--would count as a credit toward the adjustment made by

the CARE mechanism.    Id.

 (pII-175)740.  Central Vermont acknowledges that implementation of the CARE

mechanism may require legislation authorizing such adjustment mechanisms;  in its proposal for

decision, Central Vermont urges the Board to implement CARE as an extraordinary cost now,

while pursuing authorizing legislation.   See, Exh. CVPS Mod.  VIII-1, Allenby pf. at 10.

 741. Given the history of automatic adjustment mechanisms in Vermont, it may be more

advantageous to allow costs, including lost revenue, to accrue in a deferred account subject to

recovery in a subsequent rate review.   Tr. 10/4/88 at 120 (Chernick).

 742. A more gradual approach to removing disincentive from lost revenues is to allow

recovery of net revenue lost from foregone sales due solely to demand-side programs.   Id. at 136.

 743. Such an approach is not without risks to utilities.   The assumptions about program

savings, for example, will be subject to challenge at the time the utility seeks recovery of lost

revenue.   Id. at 136-137.

 744. The risk of such an approach will be reduced substantially if a utility, the

Department, and intervenors can stipulate as to the underlying assumptions projected, as in the

collaborative design process involving Central Vermont. See Collaborative Design Filing

(4/10/89).

 745. In making allowances for lost revenues from efficiency measures, it is important to

focus on estimated savings from the actual numbers of measures installed for particular

customers at the time the measures are installed.   As with cost recovery,

any(pII-176)adjustments to the allowance should not apply retroactively;  instead, new

information should apply prospectively to future installation of measures.   Id. at 121-122.

(b) Tracking Account

 746. Central Vermont also proposes that DSM expenditures be booked in a  "tracking

account" that will record whether the utility's expenditures have increased (or decreased) from



the levels determined in a rate case;  recovery of these costs would be deferred and would

accrued an allowance for funds used during "construction" similar to generation investments.  

Exhibit CVPS Mod. VI-1, Att. 1 to Lahtinen pf. at 3-4.

 747. The Department has made a similar proposal, and would permit the allowance for

funds used during "construction" to continue accruing after the DSM program's "in-service date"; 

this contrasts to utility investments in transmission and distribution systems or generation plants,

which cease accruing the allowance after the in-service date.   Exh. DPS Mod. VII-1, Steinhurst

pf. at 16-17;  tr. 11/1/88 at 175-76.

 748. In its proposal for decision, Central Vermont adopted the Department's proposal.

iii. Incentive Return

 749. Central Vermont has also submitted for the Board's consideration a proposal that for

a limited period of time an incentive return on equity should be available.   Central

Vermont(pII-177)does not maintain that an incentive return is necessary to foster desirable DSM

investments by utilities, only that an incentive return--by increasing the potential rewards for

shareholders for utility investments in DSM--will overcome historical emphasis by utilities on

the supply side.   Exh. CVPS Mod. VI-1, Allenby pf. at 3-4;  Exh. CVPS Mod. VIII-1, Allenby

pf. at 11, Lahtinen pf. at 12;  tr. 11/6/88 at 85, 93, 113.

 750. The Department does not believe that an incentive return is appropriate at this time,

but stated its willingness to factor into a utility's overall return superior performance by a utility

in its DSM efforts.   Exh. DPS Mod. VIII-1, Steinhurst pf. at 18;  tr. 11/1/88 at 177-78, 230-31.

 751. Offering utilities an incentive rate of return on demand-side investments may send

the wrong economic signal.   For example, offering an extra 2% return on equity for demand-side

expenditures encourages utilities to invest in the most expensive programs which are still cost

effective.   If used at all, it should be used only as an initial "pump-priming" tactic.   Tr.  10/4/88

at 153 (Chernick).

Involving non-utility entities in implementing least-cost strategies

 752. Utilities should avoid unnecessary and inefficient duplication of non-utility services

wherever possible in the delivery of demand-side programs. Exh. VGS Mod. VI-1 at 7.

 (pII-178)753.  Cost-effective demand-side measures can reduce customer bills.  The

prospects for bill savings create opportunities for shared benefit between utilities, customers, and



third-party providers of demand-side services. Spreading the opportunity to partake in the

rewards of demand-side measures will likely stimulate the highest level of implementation of

cost-effective demand-side measures.   Accordingly, the Board should encourage entrepreneurial

activity by utility and non-utility entities.   Clark Exh. VI-1 at 1-2.

 754. Performance contractors or energy-service companies are not absolutely necessary

for the success of utility demand-side programs.   However, their involvement can help improve

quality and focus the scope of demand-side programs for certain customer sectors, particularly

large commercial and industrial users.   Written summary of Roll testimony of 10/3/88 at 3.

 755. The traditional role of a performance contractor is to identify, develop, engineer,

finance, install, and possibly operate energy efficiency measures at a customer facility.   For this

service the contractor is usually paid out of or shares the customer's bill savings over time.   Id.

 756. This aspect of performance contracting can reinforce utility market intervention to

accelerate demand-side investment.   The contractor may develop the market, provide technical

and project management expertise, and oversee equipment installation.   Alternatively, the

contractor can be made responsible for delivering a pre-defined amount of savings at a

pre-determined(pII-179)price for energy and demand savings.   Id. at 1-3;  tr. 10/3/88 at 172- 173

(Roll).

 757. The primary incentive of equipment vendors is to sell and install equipment,

without committing time or resources after the sale to guarantee performance or reliability.  

Unlike equipment vendors, performance contractors have the additional and direct economic

incentive to ensure that what they install really works.   Id.

 758. In New England, the costs of energy efficiency investments have been running

roughly $1,500-$2,000 per kilowatt of demand savings.   One performance contractor finds that

customers require incentives of about $750/kW or roughly one third to one half the cost to install

the measures.   Tr. 10/3/88 at 176 (Roll).

 759. GMP believes that energy service firms are most likely to be attractive in the few

hundred largest customer facilities.   SESCO demonstrated that mass residential programs also

offer opportunities for energy service bids.   Id. at 179, 228-229.



    12.  Exh. VI-1, Appendix G (BHC Report), Table 4.1 at 60 shows 5,255 kWh saved per kW of demand reduction,

which is 60% of the kWh savings that would occur over all 8,760 per year.

(pII-180)Module 7:  FINDINGS ON IMPLEMENTING LEAST COST STRATEGIES

 760. Pilot programs may not be needed for DSM programs where a substantial body of

utility experience exists.   Efficiency rebate programs are a major example where utilities have

already developed experience with regard to incentive structures and administration.   Tr. 11/1/88

at 11 (Breen).

 761. A certain level of "fast track" programs can clearly benefit consumers without full,

totally detailed marginal analysis needed to make that determination.   Id. at 31.

 762. Vermont utilities should proceed with a two-track process toward integrated

least-cost planning:  prompt development of comprehensive demand-side programs, and

continued analysis leading to an integrated resource plan. Steinhurst Module 7 pf. at 5.

 763. Prompt implementation of DSM programs is appropriate, even outside the

framework of least-cost integrated planning, when (1) opportunities exist at present that are

clearly cost effective, (2) some of these opportunities will be lost if not acted on promptly, and

(3) the implementation of these programs will provide a significant educational service to

utilities or consumers and thereby facilitate future least-cost planning and demand-side

management efforts.   DPS Module 3 Position Paper at 31;  Steinhurst Module 7 pf. at 12- 14.

 764. The Department's Plan represents a suitable and necessary standard for planning to

be met by utilities.   However,(pII-181)utility compliance with the Plan will would not be

sufficient to ensure the full and timely development of integrated least-cost plans in Vermont.   In

addition, utilities should prepare and file least-cost integrated plans.   Tr. 11/1/88 at 167; 

Steinhurst Module 7 pf. at 2 and 11;  tr. 11/1/88 at 167-168 and 185-186.

 765. BED rejects electronic ballasts on the basis of cost analyses that are highly sensitive

to the assumptions used.   BED's analysis assumes that electronic ballasts save 15% while

efficient core-coil ballasts save 10%, for respective cost premiums of $25 and $10 over

conventional ballasts.   For a 96- watt fixture, this $15 premium for electronic ballasts buys

incremental power savings of 4.8 watts;  BED assumes that lights are on 60% of the time,

implying 25 kWh in annual energy savings.12  At a discount rate of 10%, the amortized extra

cost over the technology's 10-year life works out to 9.68 cents/kWh.   This apparently high cost

leads to cost-benefit ratios of 1.83 to 2.49.   BED Exh. VI-1, Appendix G.



    13.  Actually, BED's 15% savings is consistent with only an 18% efficiency increase.

    14.  Assuming a 25% efficiency increase means obtaining five lumens instead of four for every watt of electric

use, which implies that fourth-fifths the amount of electricity is needed to obtain the same illumination, i.e., a 20%

savings.

    15.  Reducing the heat given off by inefficient lighting will increase winter heating energy requirements.   How

this affects net electricity savings depends on the source of space heating.   Efficient lighting in a gas-heated,

electrically-cooled building will have a relatively small heating "penalty" compared to the cooling "bonus".

 766. The complete dismissal of electronic ballast technology is very significant,

especially in view of the large share that lighting occupies in BED's overall demand and in its

DSM portfolio.

 767. Changes to two assumptions substantially reduce the cost of saving electricity by

installing electronic ballasts.   The(pII-182)BHC report presents a 20-25% range of efficiency

improvements from the technology.   BED's analysis uses the lower value.13  Assuming the

higher 25% efficiency increase implies a 20% consumption savings, which, when used instead of

BED's 15%, lowers the amortized cost of the extra savings to 4.68 cents/kWh.14  Raising the

"duty factor" from 60% to 75% brings the extra cost down further to 3.87 cents/kWh--a 60%

reduction from the original value.   BED Exh. VI-1, Appendix G.

 768. Consideration of additional savings improves the cost-benefit analysis of electronic

ballasts.   BED's analysis does not consider cooling savings, or additional savings from other

energy-saving technologies only available with electronic ballasts.    BED Exh. VI-1, Appendix

G at 35-36.

 769. Accounting for cooling savings will increase peak demand savings, since BED

expects to become summer-peaking by the turn of the century.15 Electronic ballasts also create

the(pII-183)potential for additional savings unavailable in the conventional technology favored in

BED's commercial lighting program.    Electronic ballasts have dimming capability, which

allows bundling of daylighting and other lighting control measures.   The added savings from

energy-saving T-8 lamps, which only work with electronic ballasts, would increase the yield

from the extra cost of electronic ballasts.   Id.
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(pIII-1)MODULE 1:  VERMONT'S HISTORIC DEMAND-SIDE MEASURES AND

RESOURCE FORECASTS

 This Module considered baseline information about Vermont utilities' historic efforts to

manage peak load and enhance energy efficiency.   It also reviewed pre-existing prospects for

deploying such programs and compared them to anticipated resource needs.

 The evidence demonstrated that Vermont utilities have done much in the areas of

cost-based pricing and load management, but that little has been accomplished in the way of

raising customer energy efficiencies.   As a result, existing load forecasts overstate the load

growth that will occur if utilities aggressively and effectively acquire all cost-effective

demand-side resources.

 The least-cost provision of reliable energy services is not a new goal.  However, the

historical record demonstrates that that goal has been pursued with far greater emphasis on

management of supply options than through pursuit of demand-side resources.   Furthermore,

when utilities have considered demand-side measures, they have focused on strategies (such as

load management) that shift demand, with little consideration of strategies that reduce demand,

such as purchasing energy efficiency savings from customers.

A. Historic forecasts and expected demand

 When energy demand and supply are in balance, rising demand will require utilities to

add resources.   So will a decrease in the availability of existing resources.   Vermont utilities

confront both sets of circumstances.

 (pIII-2)By lowering demand, or slowing the rate of demand growth, utilities can reduce

the need for additional supply to meet future demand.   Utilities can use several strategies to

restrain demand.   Collectively, these are known as demand-side management (DSM) programs.  

These programs become demand-side resources when utilities systematically plan and account

for them in the process of choosing options for meeting anticipated service obligations. Utilities'

skills at managing this integration process will determine their success at least-cost resource

planning.

 Module I collected evidence on Vermont's outlook for future resource requirements and

on resource integration by Vermont's energy utilities.   This investigation began with a review of

historic patterns of utility demand in Vermont, and prospects for demand growth.   It also



examined the methods used to forecast demand, as well as utility demand-side programs that

were in place or anticipated in the spring of 1988.

 With those expectations for demand and demand-side management as a backdrop,

resource planning practices were explored.   This analysis covered the need for, availability of,

and characteristics of supply options that demand-side resources might avoid.   It also reviewed

the significance of demand-side options in historical utility resource plans.   Finally, Phase I

considered whether the Board should impose a moratorium on new resource commitments during

the pendency of this docket.

 The evidence showed that Vermont's electricity demand is growing while its existing

sources of supply are dwindling.   The rates of growth and decline are open to dispute, but

the(pIII-3)directions of the trends are clear.   All Vermont utilities believe that they need to

secure additional resources in the future.   Indeed, all Vermont utilities have joined in a long-term

contract to purchase up to 500 megawatts of firm baseload power from Hydro Quebec starting in

1990.    That amount represents over 50% of the entire state's most recent peak demand and

would fulfill the great bulk of Vermont's future baseload requirements.   Whatever the merits of

that proposal, it is clear that Vermont is not in the "excess capacity" situation of some other

states.   Thus, the value of demand-side resources is even more immediate.

 At the same time, Vermont utilities have made significant, even exemplary, strides in

some areas of demand-side management.   Much has been accomplished in the areas of

cost-based rate design and in load-control strategies.   Yet utilities' abilities to identify, acquire

and integrate demand-side resources have not advanced rapidly enough to keep pace with

looming supply commitments. This is especially true with respect to demand-side options that

might substitute for baseload supply options--utility investments to improve the energy efficiency

of their customers' end-uses.

1. Growth and composition of future demand

 The findings of fact in Volume II detail Vermont's current and expected demand patterns. 

 These findings include detailed information about the residential, commercial and industrial

sectors, with illustrative details for selected Vermont utilities.   The following discussion merely

presents(pIII-4)some overviews of those findings, primarily from the Department's 1986 forecast

(the latest available figures for the entire state).   This information is supplemented with selected

details for specific utilities, including Vermont Gas.



    1.  The evidence in Modules 2 and 3, below, indicates that substantial and cost-effective savings may be available

by applying recent advances in lighting technology to commercial buildings, especially in new construction.

 Several broad conclusions emerge from this information.   Currently, residential

customers account for 40% of electric energy use in the state, while commercial and industrial

customers split the remaining consumption about evenly.

 In the residential sector, over half of residential electric energy is used for three end

uses--space heating, water heating, and refrigeration.   Electric space heating contributes

disproportionately to peak demand.   That form of heating arises predominantly from

supplemental heating, low-income households, renters, and vacation homes.

 In the commercial sector, the three largest electricity consumers are trade  (retail and

wholesale), hospitals, and schools.    Lighting is by far the single largest electric end-use.  

Lighting is responsible for over half of total commercial electric energy consumption.  

Consequently, commercial lighting by itself represents about one-eighth of Vermont's total

electric energy use.

 Lighting's contribution to peak demand is unknown.   One CVPS energy audit for a

commercial customer indicated that lighting accounted for 60% of electric energy use and 90%

of the customer's maximum demand.   This example suggests that commercial lighting load

could explain about three quarters of(pIII-5)the commercial sector's peak load, or almost a fifth

of the statewide peak.1

 In the industrial sector, the predominant uses of electricity are for motors and lighting.  

The largest industrial electricity users are electrical equipment manufacturers.

 Across the nation, and throughout Vermont, over the past fifteen years, electric demand

growth slowed radically in all sectors, especially when compared to the preceding fifteen years.  

Vermont's electric energy growth slowed from 10% annually between 1964 and 1972 to about

2.7% annually from 1972 to 1984.   Many factors account for this reduced growth.   At least one

cause was utility pricing reform, especially the switch to seasonal pricing.   Other forces were

also at work, such as shifts in economic activity, and rapid increases in other fuel prices.

 Growth in peak demand has also slowed considerably over the past fifteen years.  

Remarkably, Vermont's peak demand has risen at a far slower rate than total electric energy sales; 

traditionally, peak demand has grown more rapidly than energy consumption.   Clearly, the load



control and pricing policies instituted in Vermont deserve much of the credit for this fundamental

shift.

 With only minor changes in utility demand-side investments, the Department expects

electric energy consumption to increase at a 2% annual rate to the year 2000, with

peak(pIII-6)demand rising at a slightly slower rate.   Such growth would put the statewide peak at

about 1100 MW within eleven years.   The fastest growth is expected in the commercial and

industrial sectors.   Total commercial electricity use would increase by almost half by the end of

this century.   It is unclear how much of this commercial growth is due to increased usage in

existing buildings, and how much is due to new construction.

 However, the lion's share of Vermont's total demand growth is arising from increased

electricity consumption in the commercial and industrial sectors. For example, for GMP,

commercial sales growth accounts for two thirds of all growth;  for Burlington Electric, it is

responsible for almost all net demand increases.

 The difference between the Department's high and low growth projections defines an

"uncertainty envelope" of over 400 MW.   This is equal to almost half of Vermont's current total

demand.   Utilities must provide enough capacity to cover energy lost during delivery as well as

to provide a reliability reserve margin.   Thus, the 400 MW of demand uncertainty translates into

more than 500 MW of uncertainty about capacity requirements.

2. Forecasting methodology

 Two approaches to demand forecasting predominate in Vermont.   End-use forecasting

disaggregates demand into its ultimate purposes for different kinds of customers.   The analysis is

based on (1) quantifying changes in the intensity of energy used to satisfy different end-uses, (2)

combining these end-uses for each type of customer, and then (3) projecting the(pIII-7)number of

customers into the future.   The result is a set of projected energy demands broken down by

customer end-use.   The DPS urges the merits of such an approach, and the DPS and the New

England Power Pool (NEPOOL) have used simple versions of the method.   Portions of the

residential forecasts prepared by Central Vermont and Green Mountain also employ end-use

methods, particularly for electric water-heating.    See generally, testimony of CVPS witness

Deehan and GMP witness Tourmelle in Module 7.

 The second method, econometric forecasting takes place at a more aggregate level.   It

relies upon past relationships between economic variables (such as price and income) and



electricity demand.    These relationships are generally applied by combining them with

projections about changes in the underlying economic "drivers".   Principal determinants of

econometric forecasts include the prices of electricity and competing energy sources, service-area

income and employment, and population growth.   Econometric forecasting techniques are

employed by Central Vermont, Green Mountain, and Burlington Electric.

 Each method has strengths and weaknesses, and thus each has its defenders and

detractors.   The greatest theoretical weakness of end-use forecasting is its potential for

overlooking the effects that pricing can have on demand.   The greatest practical drawback of the

highly disaggregated end-use approach is that it requires more input data describing customers,

and that developing such data can be slow and costly.

 (pIII-8)On the other hand, highly aggregated econometric techniques do not lend

themselves to explicit representation of the efficiency of specific end-uses.   This is especially

true for the commercial class, where there tends to be a wide diversity among customers with

respect to size and composition of end-uses.   This inability to explicitly register changes in

energy intensities is a major drawback of econometric forecasting for integrated resource

planning.   Some utilities combine elements of each to project future requirements.   For

example, both CVPS and GMP employ hybrid approaches to predict residential demand.

 Predicting savings from higher end-use efficiency requires information about the

efficiency choices that consumers are already making in response to prices.   An econometric

forecast can estimate how utility prices have affected consumption levels.   However, such

forecasts cannot isolate which end-use efficiency changes are responsible for reduced

consumption.

 In the absence of end-use data, utilities must make assumptions about the baseline

intensity and the efficiency of end-uses such as lighting or refrigeration.   But without a

systematic way of calibrating program assumptions with utility demand projections, it is difficult

to discern the extent to which a utility's demand forecast already includes program savings. This

demonstrates how the lack of end-use detail in utility forecasting will hinder efforts to

incorporate energy-efficiency programs into resource planning.   Modules 5 and 7 conclude that

Vermont utilities need to supplement existing(pIII-9)forecasting with improved end-use methods

if integrated least-cost planning is to succeed.

3. Historic demand-side management



 When they have use demand-side programs, Vermont's utilities have concentrated on

load control and rate design.   I find that these approaches have succeeded in restraining demand

growth.

 However, when it comes to improving the efficiency of customer energy use, Vermont's

utilities have generally confined their efforts to delivering information.   Vermont utilities have

not used direct financial incentives to accelerate customer improvements in demand-reducing

energy efficiency.

 Vermont utilities have provided customers with two kinds of information to influence

efficiency choices.   The first is the ever-present price signal that utilities send customers through

their rate structures.   The second kind of information is targeted to energy-saving opportunities,

and is provided both in general form (brochures) and through customized channels (energy

audits).

 Prices have led customers to implement some energy-efficiency improvements. 

Likewise, targeted information programs have probably had some effect. However, Module 2

demonstrates that market barriers have prevented prices from stimulating full investment in

economical efficiency potential.   Moreover, the impact of utility information programs has not

been demonstrated in any rigorous way.    The number of measures(pIII-10)that customers have

installed, and the amount of energy and demand such measures have saved, is not known.

 For the most part, Vermont utilities have only passively influenced energy efficiency

decisions.   There are some notable exceptions to this rule.   These include CVPS's use of the Act

250 process to actively discourage new electric space heating;  the sale of such energy-efficiency

measures as water-heater wraps at discounted prices by CVPS and GMP;  and utility programs

offering technical and financial assistance for residential retrofits (CVPS, GMP, and BED).   See

Findings Re Module 1.

 Despite these exceptions, it is clear that Vermont utilities have not treated energy

efficiency savings as real alternatives to supply acquisitions.   One rough but reasonable standard

for judging demand-side commitments is to compare them with equivalent activity on the supply



    2.  The Board has already used this benchmark:  "One critical factual point underlies the legal discussion we have

pursued above.    Controlling demand within the Swanton system will have exactly the same effect as producing

extra power through the proposed hydro-electric project:  it will make some of Swanton 's existing high-cost

contractual power available for resale to other systems.   For that reason the appropriate scale and cost of an energy

efficiency study can be measured by a simple test:  Swanton should spend the smallest amount actually necessary to

perform a serious investigation of demand-side measures, but it should be prepared to spend as much to explore and

evaluate efficiency measures as it spent for exploratory and valuative  assessments of its proposed supply option.   A

similar test applies to the implementation of recommendations which may arise from such a study:  each should be

implemented at its lowest possible cost, and each can be d iscounted for the possibility that it may be only partially

achieved, but each should be pursued if its per kwh costs is likely to be less than the supply alternative  availab le to

Swanton."   Docket No. 5271, Order of 5/23/88 at 19.

side.2  By this measure,(pIII-11)historical trends indicate that Vermont utilities have a long way

to go in balancing their supply and demand commitments.

 This slow pace of demand-side activity is not entirely the fault of Vermont's utilities.  

Technological enhancements have radically increased the potential for acquiring efficiency

resources in recent years and Vermont utilities are only beginning to become familiar with these

gains.   And as discussed further in Module 6, regulatory financial incentives may not have

encouraged utilities to pursue energy efficiency investments if they lead to reduced sales. Neither

of these reasons, nor any other rationales, should stand in the way of full acquisition of these

resources.

B. Historic resource integration

 As discussed earlier, the range of statewide demand forecasts creates an  "uncertainty

envelope" (defined as the difference between the high and low peak demand projections for the

year 2000).    The possible need for additional resources is more pronounced than the forecast

range suggests.   This is because existing sources of supply will be diminishing over the demand

forecast period.   In other words, even if demand were stabilized at current levels, Vermont

utilities will still need to add resources to replenish existing supply.   This need varies from

utility to utility.   For example, CVPS projects that its existing capability would fall by 200 MW

before 2000 if it acquires no additional resources and does not extend existing sources.  Because

of expected demand growth, anticipated generator retirement and purchased-power contract

expiration,(pIII-12)Vermont's utilities have stressed their need to acquire additional resources.

 Utility acquisition efforts still focus on supply, as they have in the past.  Vermont's

largest electric utilities have increased their attention and commitment to demand-side options.  

This increased interest has largely coincided with, and in some instances has been prompted by,



    3.  Average costs determine how much total revenue utilities are allowed to collect from customers through rates.  

For the sake of economic efficiency, however, it is desirable to price electricity at marginal costs.   This signals to

customers the true additional cost of consuming additional amounts of energy.   See the d iscussion and findings in

Modules 2 and 4.

this investigation.   For the most part, however, Vermont's current investments in future

demand-side resources still lag far behind supply commitments.

1. Supply outlook

a. Impending supply decisions

 Vermont utilities are planning to acquire supply to supplement and replace existing

capability.   These plans call for more peaking power to satisfy Vermont's maximum (cold winter

day) demand.   Current plans also call for additional baseload power to meet requirements during

other periods.   A variety of power sources are planned to contribute to this need.   Possible

sources include generation by independently-owned power producers selling power to Vermont

utilities (either directly or through the Vermont Power Exchange, Inc. (VPX));  central-station

power plants built by Vermont's utilities;  and bulk power purchases from out-of-state utilities

(principally Canada's Hydro Quebec).   To acquire and deliver some of this additional power,

Vermont utilities also plan to expand and reinforce their transmission and distribution facilities.

(pIII-13)b. Avoided cost outlook

 Expenditures for additional power constitute the "marginal costs" of supply.  Marginal

costs usually differ from average costs.   Average costs are the total payments to operate and

maintain existing facilities;  they can include payments to compensate investors for existing

facilities whose costs are "sunk".3

 When utilities possess excess capacity--that is, when existing supply exceeds current

demand--short-term marginal costs tend to be relatively low as compared to average costs.   This

is true if the incremental cost of increasing output includes only the variable costs of idle

capacity.   But when further supply acquisitions are imminent, marginal costs tend to rise to

reflect the investment and operating costs of the new supply.   Accordingly, all Vermont utilities

recognize that marginal costs will be increasing over the next twenty years.

 These higher long-run marginal costs influence the economics of alternative resources.  

Marginal costs can be avoided by acquiring resources that substitute for resources that were used



to calculate marginal costs.   Hence, these avoided costs serve as an economic yardstick for

supply and demand-side resources which might supplant the utility's(pIII-14)"benchmark"

resource plan.   Potential alternatives can include non-utility generation, or utility investments to

increase the energy efficiency of electricity use by utility customers.   A fundamental principle of

least-cost planning is that utilities should pursue all alternative resources available for less than

avoided costs.

2. Historic commitments to demand-side resources

 Before this investigation began, Vermont's utilities had developed plans for future

demand-side investments.   The findings for Module 2 itemize many of those previously planned

programs.   They lead to an important conclusion that can be briefly summarized in this

discussion:  as recently as the spring of 1988, Vermont utilities were not planning to materially

change existing commitments to demand-side resources.

 Some of these plans have been replaced with revised programs developed in the course

of this docket.   For utilities that have modified their approach to demand-side investments, it is

not necessary to belabor earlier deficiencies. It suffices to say that, prior to the initiation of this

docket, Vermont's major utilities were planning only minimal investments in pursuit of energy

efficiency resources.   Their original plans concentrated on consolidating gains achieved through

past policies involving load control and cost-based pricing.

 Central Vermont provides the most dramatic example of the change that has occurred

since this investigation began.   CVPS progressed from tentative and haphazard market

intervention measures to a comprehensive and strategically targeted plan to(pIII-15)invest in

efficiency potential throughout its service area.   As discussed further in Module 7, CVPS has

also taken a leadership position for Vermont's utilities by engaging in a collaborative

program-design process with its erstwhile opponents in this proceeding.

 While less radical a departure from previous plans than Central Vermont's, Green

Mountain's revised plans also take some pioneering strides along a different, but promising, path. 

 While I recommend further revisions to GMP's demand-side plans based on evidence from this

investigation, it is worth noting the progress and potential that GMP has demonstrated.   As

detailed further in Module 7, the company has shown innovation, flexibility, and a willingness to

learn from its early efforts.   In addition, Burlington Electric has indicated its intention to pursue



cost-effective efficiency investment, although it has not yet demonstrated that it can implement

that intent.

 Unfortunately, such departures from previous practice are not the rule for all Vermont's

larger utilities.   Vermont Gas has reluctantly considered expanding existing demand-side

activities, which for the most part have been limited to providing customer service such as

information.   VGS has displayed some progress, however minimal by comparison to the

Vermont's larger electric utilities.   I recommend that VGS accelerate its demand-side

development in Module 7.

 Such signs of progress are totally lacking on the part of Citizens Utilities.   Citizens has

clung steadfastly to a position of non-intervention in the market and has maintained

a(pIII-16)state of virtual non-participation throughout this case.   My recommendations as to

Citizens are presented in Module 7.

3. Historic resource integration

 In general, I conclude that Vermont utilities' previously-planned commitments to energy

efficiency would be seriously inadequate in view of the impending need to acquire additional

resources.   The record also demonstrates that reinforcing utility prices and information with

substantial financial incentives and aggressive marketing is likely to accelerate the acquisition of

efficiency savings from customers.

 Enhancing incentives will increase the yield from utility demand-side expenditures.  

Direct utility investments will also enable utilities to count the measures installed, and thereby

measure some results of their efforts. More importantly, prompt action will enable utilities to

deploy these programs as viable options in future resource decisions.

 A more direct approach to raising the energy efficiency of energy end-uses is needed.  

Rather than applying single, relatively weak strategies sequentially, utilities should begin testing

stronger alternatives comprehensively and simultaneously.   The effects of passive approaches

have generally proven disappointing.   Vermont utilities still lack experience with aggressive,

active market intervention, such as direct investment and the rebates widely used by utilities

beyond Vermont.

 Acquisition of efficiency resources is not a panacea, and implementation cannot be

rendered risk-free.   There are (pIII-17)dangers in over-committing to a particular program

strategy or technology for acquiring demand-side resources.   Utilities may spend too much on



delivery mechanisms that fail to attract participants, or on promoting technologies that cost too

much or save too little.   Adopting more vigorous approaches sooner can identify unsuccessful

strategies early, for modification or abandonment if appropriate.   Even so, the economic benefits

of energy and demand savings may fall short if future avoided costs are less than anticipated.

 However, the risks of under-investing in cost-effective demand-side potential are greater. 

 Piecemeal and uncoordinated approaches are likely to prevent timely and full development of

economical demand-side potential.   Failing to build capability to deliver energy efficiency

resources will erect two barriers to least-cost resource planning:  (1) utilities would miss

opportunities for cost-effective efficiency investments that would be lost forever, and (2)

demand-side resources would be unavailable to influence supply decisions.

 Until utilities build an empirical foundation based on Vermont experience, they will be

unable to draw definitive conclusions about the costs, performance, and benefits of long-term

implementation of full-scale demand-side programs.   Ultimately, if utilities are incapable of

accurately identifying and adequately acquiring available demand-side resource, they will be

incapable of least-cost resource planning.

 This principle has two important corollaries.   The first is that the Board should not

require inexperienced utilities to implement large and permanent programs until

they(pIII-18)have been adequately tested, demonstrated, and refined.   However, this principle

also suggests that utilities must bear a strong burden of proof before rejecting specific DSM

resources in favor of equivalent amounts of supply.



(pIII-19)MODULE 2:  POTENTIAL DEMAND-SIDE RESOURCES

 Module 2 examined the costs and magnitudes of Vermont's remaining demand-side

potential for cost effective efficiency enhancements, as well as different implementation

strategies for realizing that potential.   Two basic conclusions emerge from the evidence

presented in Module 2.

 The first is that many demand savings are available from improving energy efficiency in

Vermont's buildings.   This untapped potential exists primarily because of obstacles that prevent

customers from fully responding to utility prices.   As a matter of pure economic theory, prices

alone should lead customers to take enough steps to reduce consumption until further action

would cost more than conservation would save.   Historically, Vermont's utilities have relied

upon the theory that price signals would achieve the goal of all cost-effective efficiency steps.  

Empirical reality demonstrates that relatively few of these steps have been, or are being, taken.

 In contrast to other states, it is clear that the potential savings to be realized by pursuing

additional load control initiatives and rate-design advances are somewhat limited in Vermont.   

This is not because these programs do not work;  on the contrary, the potential is constrained

because Vermont utilities have already been so successful with load control and cost-based

pricing that, compared to unexploited opportunities for energy efficiency, the potential for gains

from load-shifting has been almost exhausted.

 The second overall conclusion I draw from Module 2 is that utilities beyond our borders

have developed a great deal of(pIII-20)experience upon which Vermont utilities can rely in

acquiring customer energy efficiency resources. These strategies will reinforce the economic

incentives that Vermont utilities now create through cost-based pricing.   They range from

offering partial rebates to offset the higher first costs of high-efficiency equipment, through

offering full rebates, and on to direct utility investments in such equipment. Rebates, in

particular, have been almost totally unused in Vermont.   However, throughout the United States,

they are by far the most common strategy for promoting energy efficient purchases by

commercial and residential customers, such as high-efficiency lighting and appliances.   If

properly applied in demand-side programs, these strategies are likely to significantly reduce

market barriers to energy efficiency investments.   Direct utility investments should also be used

whenever they appear likely to acquire more cost-effective efficiency resources than rebate

programs.



A. Unrealized potentials from demand-side resources

1. Energy efficiency

 The demand for electricity or gas is a "derived demand".   This means that consuming

electricity has no intrinsic value for customers but, rather, that it depends on the desire for energy

services that electricity or gas can provide. The cost of providing electricity or gas for energy

services can be reduced in three ways.    The first is to curtail the energy services provided either

temporarily or permanently;  the term "conservation" is sometimes used (in a limited way) to

describe(pIII-21)this approach.   The second is to shift the demand for energy services to a time

at which electricity or gas can be provided more easily;  the terms "load management", "load

control", or "peak shifting" are sometimes used to describe this.   The third approach is to reduce

the amount of energy needed to furnish the same desired level of energy service;  this is often

referred to as increasing "energy efficiency".

 Each type of demand management involves costs.   Energy services can be met through

any number of combinations of fuel, electricity, and capital. Therefore, an increase in energy

efficiency involves a substitution of a non-energy resource for electricity in order to maintain a

given level of energy service (e.g., lighting).   For example, two buildings can achieve the same

level of energy services while having drastically different energy input requirements.   However,

an energy-efficient building, appliance, or piece of equipment may cost more to purchase.  

Likewise, load management can also impose its own costs.   Participants sacrifice the value they

would otherwise derive from energy service when its delivery is shifted to a different time.

Conservation can impose similar costs if use is interrupted or curtailed.

 Choosing higher levels of energy efficiency may also require non-monetary investments

of time and effort.   While difficult to quantify, such considerations are real and should not be

ignored.   A key question for utilities is whether and how these non-monetary costs can be

reduced through careful program design and execution, including marketing, financial incentives,

and technical assistance to customers.

 (pIII-22)In theory, the amount of economical demand-side potential remaining in

Vermont depends on three fundamental factors:   (1) the costs and technical performance of the

specific technologies available;  (2) the extent to which utilities and customers have already

taken advantage of available technologies;  and (3) how much the demand savings are worth in

terms of the supply resources they avoid.   There are many measures that customers have not yet

implemented or are not expected to implement.    Since many such measures cost far less per unit



    4.  This conclusion follows primarily from Module 1 evidence which demonstrates that Vermont utilities have

historically been successful at using these demand-management strategies to restrain demand growth.

of saved energy than would additional utility supply, there is then strong reason to conclude that

a large reservoir of untapped demand-side potential exists.

 As a result of these three factors, efficiency resource potentials are a function of cost--at

higher avoided costs, more of the remaining technical potential will be economically available.  

As with any other energy source, there is a "supply curve" for energy efficiency.   Utilities must

recognize this relationship when assessing resource potential--both within an individual

customer's facility and across their entire systems.   Current utility planning in Vermont has not

advanced sufficiently to provide a reliable quantitative description of the supply curves for

efficiency resources.

 This is an objective that I find utility demand-side planning should strive to reflect as

soon as possible, as discussed in greater detail in Modules 3 and 5.   At a minimum, utilities

should develop a range of projections of demand-side potential, consistent with base, high, and

low avoided cost estimates through time.

 (pIII-23)In a technological sense, the level of potential efficiency gains depends on where

utility customers have already invested on the supply curve for energy efficiency in relation to the

available potential at societal marginal costs.   If customers have chosen to spend as much to save

electricity as they pay to use it, and electricity is priced at full marginal costs, then by definition

no economical potential exists.   In that case, no utility action would be necessary, and would

even be detrimental because it could induce uneconomical conservation.   However, the evidence

clearly establishes that those facts do not now exist, and that they are unlikely to exist in the

foreseeable future.

 These facts lead to two broad conclusions.   First, the potential for reducing demand

growth through improved energy efficiency is vast, as is demonstrated by the prevalence of

extremely short payback requirements on the part of utility customers, combined with the diverse

array of energy-saving technologies available.   Second, by comparison, much of the potential

from expanding load control and rate design in Vermont has already been achieved.4

a. Technological opportunities



 The parties did not agree on which end-uses provide the greatest opportunities for

improving efficiency.   However, several areas stand out.   First, energy efficiency is generally

less expensive to incorporate into new buildings or equipment(pIII-24)than it is to retrofit once

they are in place.   If not incorporated during design and construction, energy-efficiency

potentials are often lost forever.   This is because once the buildings are completed, it is often not

practical or economical to rely on retrofits to improve efficiency.

 Existing buildings offer fewer savings per building;  however, there are so many of them

that they are the largest source of potential for improving energy efficiency.   The findings in

Volume II demonstrate that major opportunities exist in the following areas:

Higher efficiency in all end-uses in new construction, especially in the commercial sector.
Lighting efficiency improvements, particularly in the commercial class.
Industrial motor and process efficiency.
Low-income and rental property electric heating.
Electric hot water-heating.
Fuel-switching away from inefficient electric space heating.
Increased efficiency in new and replacement gas water- and space-heating equipment.

b. Market barriers and economic potential

 Theoretically, a customer should be willing to spend as much to save electricity as he or

she is willing to pay to use it.   However, all parties agreed that substantial market barriers

prevent customers from reacting to utility price signals as strongly as this economic ideal would

suggest.   These market barriers block the adoption of societally cost-effective end-use efficiency

improvements by customers.   The causes for these market barriers need not be identified in order

to demonstrate that the barriers exist:  the lack of cost-effective(pIII-25)private sector investment

is sufficient to demonstrate that the problem exists, regardless of its cause.

 However, overcoming those barriers requires either that they be "end-run" by direct

utility investments, or that they be sufficiently understood to allow the design of cost-effective

cures.    At least four factors interact to magnify the costs and reduce the benefits of efficiency

measures, as perceived by end-users:

  1. Limited access to relatively high-priced capital can limit payback periods to
durations far shorter than the useful lives of the investments.

  2. Split incentives diminish the benefits that both owners and renters of buildings
receive from efficiency investments.



    5.  While utilities trade off long-lived resource costs and benefits using an inflation-adjusted discount rate ranging

from 3 percent to 8 percent, customers typically require efficiency investments to yield returns anywhere from

30-100 percent.   Exh.  CLF V-4, at 4-6 through 4-9 (NW Pwr. Planning Council, Northwest Conservation and

Electric Power Plan, Vol. II).

  3. Real and apparent risks of various forms impede individual efficiency investments,
particularly the illiquidity of conservation investments (financial risk), uncertainty
over market valuation of efficiency (market risk), fear of "lemon technologies"
(technological risk), and perceptions of service degradation.

  4. Inadequate, conflicting, and expensive data make the cost of seeking and evaluating
efficiency improvements high in terms of each customer's own time, effort, and
inconvenience.

 These barriers are not necessarily due to irrational customer behavior.  Instead, they

reflect the fact that individual customers can have very different perspectives from large utilities.  

For example, customers face financial risks of not recovering their investments if and when they

sell the property where efficiency measures are installed.   This is a risk to the end-user;  but it is

not a risk to society, or to customers throughout the relevant utility's service

territory.(pIII-26)This is because the efficiency investments (e.g., insulation or more effective

lighting) still remain in place and still reduce the need for the relevant utility to purchase

additional supplies of power.

 Such barriers lead customers to impose a more stringent economic standards on energy

efficiency investments than utilities apply to supply resource choices. The stricter economic

criteria are manifested as much shorter payback horizons between individual customers and

society as a whole.   In practice, customers will only invest in efficiency measures that fully pay

for themselves (in terms of bill savings) within two years.

 For long-lived efficiency measures, this short payback requirement translates into an

extremely high rate of return on investment, especially compared with the discount rate utilities

ordinarily use in resource planning.5  This higher discount rate means that participants place little

present worth on future benefits when they compare these benefits with the initial costs of

efficiency investments.   Customers will thus spend much less to avoid future expenditures than a

utility would given its lower discount rate.   If a utility's resource investments are confined to

supply this means that supply sources will be purchased even at costs in excess of efficiency

alternatives. This "payback gap" between participant and utility investment(pIII-27)horizons



helps define the economic potential for (and thus creates the economic basis for) utility

investment in customer efficiency improvements.

 Both monetary and non-monetary factors contribute to the payback gap between the

investment perspectives of Vermont consumers and those of Vermont's utilities.   The challenge

for utility demand-side programs is to overcome these factors.   In doing so, there is clearly some

risk of over-stimulating customers to engage in uneconomic conservation.   However, past

behavior, present practice, and future predictions suggest that that risk is far smaller than the

probability of under-investment in cost-effective conservation. Because of the market barriers

that impede Vermont consumers' efficiency choices and the least-cost planning imperatives

guiding Vermont utility investment, the unrealized potential for cost-effective demand-side

efficiency resources in Vermont is significant.

c. Sources for efficiency resources

 There are significant untapped potential for increasing energy efficiency in new and

existing buildings.   The lower limit of the magnitude and cost-effectiveness of that potential is

clearly still large enough to be very significant, yet its upper limit is almost completely unknown

at this time. Identifying how much is likely to be economical, and developing the capability to

realize it, should be a top priority for Vermont utilities and the Board.

 While I cannot quantify the potential savings from improving efficiency of low-income

housing, there are strong reasons for pursuing large efficiency savings from

within(pIII-28)buildings occupied by low-income Vermonters.   The first is because these

customers are caught in the middle of almost all market failures identified in this docket--split

incentives, lack of financing, and lack of information or ability to act on it.   It follows that they

are the least likely to have pursued conservation up to the cost-effective limit signalled by utility

prices.   An additional reason is a matter of equity. There will be costs caused by the pursuit of

cost-effective efficiency measures, including the financial recognition of external costs and the

mechanism to offset revenue erosion.   If low-income residential users cannot be

insulated/isolated from those costs, then they should also have access to some of the benefits.

d. Forecasts of efficiency potential

 The record demonstrates a potential of far more than 120 MW in energy efficiency

savings by 2000.   However, the record does not allow one to specify a specific quantity that



    6.  In the DPS forecast, 34 MW consists of savings achieved through improved transmission and distribution

efficiencies, leaving 70 MW of customer-demand reductions, of which 37 M W are expected end-use efficiencies.

reliably defines the outer bound of cost effective efficiency solutions.   No party offered an

estimate of cost-effective state-wide demand-side potentials.   CLF presented "preliminary

estimates", which it subsequently withdrew.   No utility formally estimated the full economic

potential for demand savings from improving customer energy efficiency.

 Several informal, or partial, estimates were provided.   BED presented estimates in its

integrated resource plan.   Central Vermont acknowledged that the potential for improved energy

efficiency is great but that it does "not yet know which ... programs and technologies are best

suited to Vermont...."(pIII-29)See Exh. CVPS Mod. II-0 at 2 (trans.ltr.  for Mod. 2 pos. paper).  

GMP's IRP recognizes a DSM peak reduction of almost 40 MW and a DSM energy reduction of

over 66 gWh by 2000.   On a statwide basis those figures would approximate 120 MW and 200

gWh.   However, the record suggests considerably greater potential.   For example (as Module 7

explains in greater detail), GMP's IRP includes neither savings from fuel switching nor from

improving efficiency in new buildings.   Tr. 7/27/88 (Vol. II) at 49-50, 59-63, 64-65.   Even more

importantly, a reordering of resource priorities on the basis of the formula set out in the Module 7

discussion would clearly reveal greater DSM opportunities.

 While answering a different question, the DPS forecast sets this question in perspective.  

The Department is required by statute to prepare an electrical energy plan for the State of

Vermont.   Its most recent 20-Year Plan was completed in September, 1988.   In its 20-Year

Plan, the DPS projected 104 MW of potential cumulative savings by the year 2000.6  However,

the DPS plan focused on making a conservative estimate of savings that would be likely to occur,

absent major changes in regulatory requirements and incentives.   20- Year Plan, Table II.4.15 at

II.4-61.   Thus, it is a prediction about actual implementation, absent a change in emphases.   It is

not an assessment of the cost-effective potential for acquiring efficiency resources.

 (pIII-30)Even as a predictor of events, the evidence now suggests that the DPS figure

was far too low, for reasons that the DPS' witnesses explained in detail.   See Volume II,

Findings Re Module 2.

 Thus, I conclude that the DPS is correct in stating that the Twenty-Year Plan represents a

lower bound that significantly understates both the DSM savings that are likely to occur on

Vermont's present path and the potential savings that should be acquired from energy efficiency.



    7.  Omission of new end-uses does not corrupt predicted savings, even though it may detract from the predictive

power of the forecasts themselves.   The reasons are that:  (1) these omissions should cancel out when savings are

calculated as the difference between the two scenarios, and (2) historical rates of innovative new uses are already

built into historical growth trends and  only a change in the rate of innovation would alter this.

 The Department's forecast has under-predicted demand in 1986 and 1987.   If underlying

demand for energy service is understated, then it is likely that the DPS' estimate of savings

potential is also too low.   There are two reasons for this conclusion.   One potential cause for this

error would be an acceleration in population, employment or construction.   As CLF witness

Foley testified in Module 5, conservation potential increases as economic activity expands.

Another reason that the Department's forecast may also be unrealistically low would be if it

overstates the historical adoption of energy-saving technologies.   If this error predominates in

the base case, the difference from the conservation case would be even larger.7

 Furthermore, several additional aspects of the Department's efficiency estimates

reinforce the DPS' testimony(pIII-31)that its Plan does not define cost-effective efficiency

potentials.   The 20-Year Plan applies a two-year payback constraint to all industrial efficiency

measures.   In effect, this merely replicates the market barriers to industrial efficiency, thereby

understating the true economic potential.   And as the analysis was performed in 1985, it

necessarily omits more recent advances in performance and reductions in costs for certain

measures.   The testimony clearly demonstrated that such recent advances have been of dramatic

significance.   Finally, even as to likely implementation, more recent utility estimates have

indicated a potential for savings substantially in excess of the 20-Year Plan's projections.

B. Strategies for Acquiring Efficiency Resources

 Many implementation strategies are available to Vermont utilities for accelerating the

pace of energy-efficiency improvement.    No single implementation strategy can automatically

capture all efficiency potential. There is a role for most, if not all, of the strategies listed in the

Board's Order of April 22, 1988.   The test of the merits of alternative strategies will ultimately

be the speed, cost and magnitude of the improved efficiencies that they create.

 Market barriers are so powerful and so prevalent that relying exclusively on restrained

strategies such as information campaigns, audits, and subsidized financing will not yield

anywhere near the full potential for cost-effective energy efficiency savings.   Multiple market

barriers call for multiple strategies for surmounting them.   This means utilities will need to



    8.  Problems cited most frequently were that application processes were too cumbersome, rebates were too low,

and not enough qualifying models were available.   However, fewer than 15% of responding utilities mentioned any

of these prob lems.

    9.  The Compendium highlights the costs and savings of six of the largest efficiency rebate programs offered by

utilities in California, Texas, Florida, and Minnesota.   All six utilities offer efficiency rebates to both residential and

C & I customers.   Based on annual budgets averaging $16.2 million, annual peak demand savings averaged 62 MW,

or 0.69% of peak.   The average cost per KW of peak reduction from these largest programs was $258.

supplement cost-based pricing and accurate, targeted(pIII-32)information with vigorous

promotion and strong financial incentives.   To overcome market barriers, utilities need to "do

what it takes, within economic reason, to get people to take advantage of demand-side

opportunities."   Tr. 7/6/88 at 77-78, 81, 100- 101 (Breen).

1. Rebates

 Rebates (reimbursing customers for some or all of the extra costs of installing

energy-efficient equipment) have been American utilities' most common utility strategy for

increasing customer energy efficiency.   Utility experience with rebates has been so

overwhelmingly positive that rebates are becoming the strategy of choice for influencing

customer investment behavior. Rebates are not the only appropriate strategies for acquiring

energy efficiency resources in Vermont.   On the other hand, nothing should prevent Vermont

utilities from extending such well-tested strategies as they develop capability to secure

large-scale efficiency savings.   See Module 2 Findings.

 The EPRI Compendium makes it clear that utilities have had the greatest success with

large, aggressive, and comprehensive rebate programs.   Generally, utilities with full-scale and

comprehensive programs were more satisfied and had fewer problems.8  Larger programs appear

to yield larger and more(pIII-33)cost-effective efficiency resources, especially when designed to

target many classes of customers.9

 Utilities have spent significant sums to acquire savings from rebate programs.   The

average annual budget for the 59 programs was $3 million. Because of the small number of large

programs and large number of small ones, the median budget was $800,000.   Utilities offering

efficiency rebates to both residential and C & I customers spent an annual average of $6 million.  

Id. at ES-13.   Pilot programs covering only part of utility service areas averaged $1 million in

annual budgets, while full-scale programs were funded to annual levels of $4 million.



 In return, they acquired energy at attractive prices.   Costs of achieving peak demand

savings averaged $300/kW.   However, costs were lower for C & I efficiency rebates ($196/kW),

with the most economical savings coming from energy-efficient lighting.   Utilities offering both

residential and C & I rebates experienced the lowest costs of peak reductions ($105/kW),

indicating that the more comprehensive programs were more cost-effective.

 Marketing and administration consume a major share of rebate program costs.  While

administrative costs accounted for(pIII-34)27% of program budgets, such costs were lower in

full-scale programs than in pilots.   Administrative costs do not vary directly with the number of

measures that are installed as a result of programs;  the number of utility customers is more

important.   However, administrative costs per customer--and per kWh saved--decline as

program scale increases.   Of the fifty-nine utilities using rebate programs, twenty expanded the

number of measures eligible for rebates, with significant expansion from residential to

commercial customers.

2. Other Strategies

 Utilities need to employ implementation strategies besides rebates to raise end-use

efficiency.   Designing rates to reflect marginal costs is prerequisite for properly influencing

customer efficiency decisions.   So is providing clear and accurate information.   While

necessary, these strategies are not sufficient.    For example, GMP's experience demonstrates that,

without tangible incentives, information programs are not particularly effective in obtaining

efficiency resources.   GMP Position Paper for Module 2, Response to Question 4.

 Other implementation strategies for increasing energy efficiency include improved

financing, direct investment, performance contracting, and codes and standards.   Improved

financing has been used in Vermont primarily for accelerating residential weatherization.   While

success has been mixed, Vermont's experience shows that longer financing terms and substantial

technical assistance are needed to make financing a viable strategy. Extending borrowing terms

lowers the monthly payment for a given package of energy efficiency measures.  

Tr.(pIII-35)7/27/88 (Vol. I) at 27-28 (Sachs). Providing technical assistance such as contract

management and quality assurance takes much of the risk and bother out of improving energy



    10.  In effect, this is an alternative form of financing.   Tr. 6/15/88 at 124- 125 (Breen);  tr. 7/6/88 at 65 (Hill).

    11.  DPS Module 2 Position Paper at 26.   DPS Response to CVPS Module 2 Interrogatory, Question 16.

efficiency.   Vermont utilities also rent water heaters.10  In general, utilities should consider

extending more attractive financing to other customers for efficiency measures.

 The most direct strategy for surmounting intractable barriers to realizing energy

efficiency potential in the marketplace is direct utility investment. With this strategy, a utility

pays all the costs of identifying and installing cost-effective energy-efficiency measures.   Direct

investment can reap large savings quickly and economically.   For example, "wrap-up/seal-up"

programs run by Central Maine Power and Wisconsin Electric achieved levelized costs of energy

savings of less than two cents per kWh.11  Direct investment should be used when it is clearly

cost-effective, or when it is clear that other strategies will not capture cost-effective efficiency

savings.   One promising sector where direct investment may be necessary in Vermont is in

low-income housing.

 Whereas direct investment pays for efficiency measures, demand-side bidding pays for

efficiency savings.   Under demand-side bidding, a utility pays a third party known as an

energy-service company (ESCO) for the energy savings it generates from a utility customer.   The

transaction is also(pIII-36)referred to as performance contracting, since the utility only pays for

actual performance of efficiency measures, not for the measures themselves.    See PSB Exh.

Mod. VIA-C, and oral testimony of Richard Esteves.

 Green Mountain is relying on demand-side bidding as its primary implementation

strategy, particularly for obtaining efficiency savings from existing commercial and industrial

customers.   Other utilities have used this strategy for hard-to-reach customers, including

low-income customers.   PSB Exh. VI-A. While promising in certain sectors, this strategy will

not replace other implementation strategies, including rebates and direct investment, in all areas,

such as new construction.

 Module 3 contains further discussion of demand-side bidding in the context of

comprehensive program design for Vermont.

 Finally, imposing minimum efficiency standards can raise efficiency by prohibiting or

penalizing the installation of inefficient equipment.   Federal legislation limiting the energy waste

in major residential appliances and fluorescent commercial lighting takes effect in 1990.   See,

National Appliance Energy Conservation Act of 1987, 42 USC Secs.  6201 et seq.;   National



Appliance Energy Conservation Amendments of 1988, P.S. 100-357, June 28, 1988, 102 Stat.

671.

 While Vermont has few energy efficiency codes per se, one criterion of Act 250 is that

buildings must incorporate energy efficiency that is cost-effective on a life-cycle basis.  

Vigorously enforcing this criterion will strengthen the market's response to utility prices, at least

in that limited portion(pIII-37)subject to Act 250.   Tr. 7/5/88 at 189 (Lamont).    Passing and

enforcing major new building efficiency standards in Vermont may be politically impossible and

administratively daunting.    Other utility implementation strategies can make efficiency codes

and standards more acceptable and effective.   See Module 3 Findings Re linkages.

3. Conclusion

 Market barriers to customer investments in energy-efficient equipment leave a large and

widespread potential for utility investment in energy efficiency resources.   A decade of

experience throughout the nation offers Vermont utilities a range of strategies for acquiring

efficiency resources.  Strategies such as rebates and direct investment have clearly demonstrated

their usefulness elsewhere and can be used in Vermont.

 Program design is the process of choosing and deploying the best combination of

implementation strategies for acquiring maximum cost-effective savings from different types of

customers.   Module 3 establishes several ingredients as essential for successful program design.  

Among these are the requirements that utilities select marketing approaches most likely to

overcome market barriers preventing optimum efficiency investments for each customer group;

comprehensive analysis and investment for efficiency measures targeting the potential at each

customer facility;  flexible and possibly multiple incentive strategies to maximize the yield from

utilities' investments;  and proper evaluation for measuring and optimizing

program(pIII-38)performance, which must be designed into utility programs at the outset.



(pIII-39)MODULE 3:  DEMAND-SIDE STRATEGIES FOR VERMONT

A. Summary and overview

 Module 3 considered the principles for successfully designing and implementing

demand-side programs, with particular attention to case studies of how utilities elsewhere are

applying these principles.   Utility experience outside Vermont demonstrated successful program

design and implementation principles that can be transferred to specific sectors warranting

special attention within Vermont.

 The evidence demonstrated that utilities should seek demand-side efficiencies as actively

as they pursue supply resources;  in other words they should try to "buy" all cost-effective

efficiency savings from their customers, rather than passively offering to "sell" energy efficiency

measures to their customers.   This Module also established specific principles for successful

pursuit of those resources.

 A primary objective for utility efficiency programs should be comprehensiveness: 

programs should be comprehensive in terms of the customers they target, the end-uses and

technologies they address, the services and incentives they provide, and the choices they offer.   

The most promising targets for utility efficiency investment in Vermont include:

increased efficiency in new construction and equipment purchases;
improved lighting efficiency in existing commercial and industrial facilities;
reducing inefficiency in buildings occupied by low-income consumers;
cost-effective fuel-switching;  higher efficiency in new gas heating equipment;
and incorporating "state-of-the-art" efficiency improvements in utility and government

buildings.

 (pIII-40)The preceding modules established that the potential for economic demand-side

resources in Vermont is very large, but that its outer limits cannot yet be quantified.   Module 2

demonstrated that the most promising potential consists of unrealized opportunities for

improving the end-use efficiency of electricity use.   Untapped efficiency potential is

concentrated in the commercial and industrial sectors, with significant pockets in the residential

sector, especially in low-income households.   The magnitude of this potential and the cost of

realizing it are uncertain.   We do know that the supply of efficiency resources will be a function

of cost.   The contours of efficiency supply curves for different customer sectors are not well



    12.  This principle was established in Module 2.   Module 5 further develops the objective of defining efficiency

supply curves for better utility resource planning.

    13.  Cost-effectiveness standards are treated in Module 4.

defined.12   Moreover, Vermont utilities lack baseline information about where utility prices have

already led customers to position themselves on these efficiency supply curves.

 Earlier modules also showed that market realities and utility activities together define

that potential.   Module 2 found that serious impediments prevent households and businesses

from spending as much to save energy as they pay to consume it.   These market barriers result in

a wide "payback gap" between the investment horizons of utilities and their customers.   Module

2 also revealed that American utilities have used a number of incentive strategies to help

customers surmount the obstacles to cost-effective efficiency investments.   For the most

part,(pIII-41)Vermont utilities have not deployed these more aggressive incentive strategies.   See

Module 2 Findings re payback period, rebates, and other aggressive strategies.

 It is clear from the evidence in Module 1 that Vermont electric utilities have been highly

successful in tapping some key areas of demand-side potential.   In fact, some Vermont electric

utilities are approaching the limits of acquiring load management resources through residential

load-control and through cost-based rate design.    It is also apparent from both Module 1 and

Module 2 that Vermont utilities have not moved as aggressively as other utilities to acquire

resources by increasing customer efficiency.

 The purpose of Module 3 was to establish how best to apply implementation strategies in

order to realize the potential for cost-effective efficiency savings in Vermont.13 Two broad

categories of findings and conclusions emerge from the record in this module.

 The first is a set of principles that utilities should follow in designing and implementing

demand-side programs.   These principles are illustrated by programs that utilities beyond

Vermont are undertaking now.

 The second area identifies specific opportunities that utilities should target in Vermont.  

This Module ends with preliminary conclusions on the progress underway along the two separate

paths being pursued by the State's two largest utilities.   The first approach is the collaborative

design(pIII-42)process of Central Vermont, CLF, intervenors and the Department;  the other is

Green Mountain Power's demand-side bidding process.



    14.  In crude terms, this is the approach that describes Vermont utilities' previous efforts.   See generally, CVPS

position papers in Modules 2 and 3, and testimony at tr. 6 /15/88 at 193 (Campbell, Allenby), 213-14 (W akefield); 

tr. 7/7/88 at 77-78, 98 (Wakefield).

    15.  Obtaining savings at minimum cost is one of the chief advantages that GMP attributes to demand-side

bidding.   See, findings re demand-side bidding in Module 2.

B. Successful program design and implementation

 Since Vermont utilities have comparably little experience with aggressive incentives for

efficiency investments, it is essential that they learn from utilities that have.   Some extremely

important principles emerge from other utilities, particularly in the Northwest and (more

recently) in New England. Lessons from these utilities indicate how to design, implement, and

evaluate programs to accelerate economic investment in energy efficiency.

 These fundamental principles for utility efficiency investment can be traced back to one

simple but central precept that should guide future planning by Vermont utilities:  they should

seek to buy whatever additional savings can be acquired from customers for less than the societal

costs of supply alternatives.

 This orientation is not without controversy, and is distinct from several competing

perspectives on a utility's proper role.   For example, it is markedly different from an approach

that focusses on selling or marketing conservation measures.   Such a policy tends to concentrate

on individual technologies.   It leads utilities to fragmented efforts to convince customers to

adopt individual measures that marketing(pIII-43)research indicates they are most likely to

accept.14  Another objective might be to seek savings from customers as inexpensively as

possible.15  Such a strategy may tend to overlook savings that are more costly, yet still available

at less than utility avoided costs.   Both alternatives, while intuitively attractive, will lead utilities

to acquire more supply than least-cost planning criteria would justify.

 The distinction between selling efficiency as a customer service and buying efficiency

from end-users as a utility resource is more than a matter of semantics.   The purchasing

paradigm motivates utilities to pursue all cost-effective efficiency potential once each customer is

contacted.   The efficiency resource must, in essence, be viewed as a power plant which is

engineered directly by the utility and whose full costs can be paid whenever it is cheaper than

other means of satisfying the utility's customer service obligations.   The measures and

technologies themselves are merely tools for maximizing the productive yield from utility

investments in those efficiency resources.



 An analogy to oil drilling is both apt and instructive.   Would a utility try to sell stripper

wells to(pIII-44)customers known to have oil beneath their property?   Or would a utility have

better success if it offered to pay property owners for oil that the utility could extract?   Trying to

sell equipment forces the homeowner to take risks, learn the oil business, and raise the money to

pay for the equipment.   By contrast, investing directly in extracting oil from the property is

better for both parties.   The homeowner collects money with less risk exposure while the utility

cum oil developer gathers resources more quickly and with greater certainty.

1. Designing comprehensive efficiency programs

 Utility demand-side investments should be comprehensive in terms of the customer

audiences they target, the end-uses and technologies they treat, and the technical and financial

assistance they provide.    Comprehensive strategies for reducing market obstacles to least-cost

efficiency savings typically include the following elements:  (1) aggressive, individualized

marketing to secure customer interest and participation;  (2) flexible financial incentives to

shoulder part or all of the direct customer costs of the measures;  (3) technical assistance and

quality control to guide equipment selection, installation, and operation;  and (4) careful

integration with the market infrastructure, including trade allies, equipment suppliers, building

codes, and lenders.   Together, these steps help overcome market barriers that inhibit customer

investment in energy efficiency.

 Addressing market barriers individually might be appropriate if market barriers operated

in isolation.(pIII-45)Unfortunately, this is typically not the case for groups of customers.   The

multiplicity of strong and mutually reinforcing market barriers explains the pervasiveness of the

"payback gap" among utility customers.   See Module 2.   Individual customers may decline

particular cost-effective efficiency measures for one reason or another;  but a variety of barriers

explain why any given group of consumers do not tap economically feasible efficiency potential.  

Short of customizing a different program for every customer, utilities need to design programs

that address the full array of obstacles preventing least-cost customer efficiency investments.

 Except in special circumstances such as low-income housing, utilities need not always

pay all the costs of efficiency.   In fact, it is probably wise to preserve some customer self-interest



    16.  In fact, successful programs find that a thorough analysis should be done, and should include the installation

of one or a few measures to "hook" the customer with results.   The utility then follows up with a detailed investment

plan offering a range of financial options for achieving the full potential. For example, after engineering and

financing a customer's lighting improvements, a utility could offer a rebate for the down-sized chiller that the lighting

made possible, with the rebate to take effect when the existing cooling unit requires replacement.

in minimizing costs.   Nor does treating efficiency potential thoroughly require installing all

measures in one visit.16

 Instead of those yardsticks, comprehensiveness should be judged by how completely a

utility's full set of programs covers relevant end-uses.   For example, utilities use several

programs to cover residential efficiency potential.   They target weatherization retrofits and

appliance replacement separately(pIII-46)because of the different nature and timing of the

decisions involved.   Such an approach can be comprehensive if the programs are carefully

linked.    For instance, the energy analysis associated with the weatherization retrofit should alert

the customer to the savings opportunities available from high-efficiency furnace replacement.

a. "Bundling" end-use efficiency improvements

 Treating each customer as having a definite amount of electricity resources available for

capture leads naturally to some fundamental principles about the way to design and implement

programs.   Successfully capturing economical energy efficiency requires that utility programs be

comprehensively targeted and also address technologies and end-uses comprehensively.   This

means that utilities should proceed to realize efficiency potential customer by customer, not

end-use by end-use.   Otherwise, utilities would have to re-visit their customers many times over

to tap all the available cost-effective efficiency savings.   In the end, less of the efficiency

resource would be recovered at higher costs than if the utility extracted all the efficiency potential

of one customer at a time.

 Addressing technologies and end-uses comprehensively for each customer avoids three

common mistakes in utility efficiency programs:

(1) failing to account for interactions between technologies and end-uses
can mislead and confuse individual customers about combinations of
efficiency measures;

(pIII-47)(2) "cream-skimming" can occur when programs neglect
measures which would be cost-effective at the time other measures are
installed but whose savings would not justify the administrative,
diagnostic, and other overhead costs of a "re-retrofit" later;  and



    17.  For example, Central Vermont expressed concern that the Department's 25% administrative cost allowance

for efficiency measures is "optimistic".   CVPS Initial Brief at 74.   Such costs decline (per unit of energy saved) as

more measures are applied to individual customers.   See M odule 2  findings re experience with rebate programs.

(3) focussing too narrowly on individual end-uses can lead utilities to
draw unjustifiably sweeping conclusions about the cost-effectiveness of
individual measures.

 In each of these three areas, Vermont utilities' efficiency programs have not been

comprehensively designed.   Future DSM efforts should overcome this weakness.

 As to the first danger, all Vermont utilities need to correct their past tendency to analyze

measures one at a time during the course of customer energy audits.   This practice fails to give

an accurate sense of the full cost-effective potential from comprehensive efficiency investments.  

Single measures may not save enough to capture the customer's interest;  yet as matters stand,

customers have no way of reliably combining estimates to find out the total savings possible.  

Tr. 7/7/88 at 61-74 (Campbell, Wakefield).

 Cream-skimming is the second undesirable outcome of programs that are not

comprehensively focussed.   It is true that the ratio of savings to investment can decrease as more

measures are applied to a single building or factory. However, unit costs of saved energy are

likely to be significantly higher if individual measures are engineered and installed singly, and

administered under separate programs.17  Opportunities are lost(pIII-48)if utilities concentrate

programs on one customer end-use at a time, instead of addressing all of the customer's

efficiency potential at once.

 Finally, there is a tendency within some Vermont utilities to isolate individual

technologies and end-uses, and treat them as "programs".   It is inappropriate to evaluate a single

measure using generic assumptions and then reject it categorically for all customers.   As

discussed in Module 7, certain evaluations of proposed programs by Green Mountain and

Burlington Electric suffer from this approach.

b. Targeting all customer groups

 Utilities need to address all customer groups exhibiting potential for cost-effective

savings.   Thus, the demand-side plans of Vermont utilities should demonstrate that they are

developing programs that target all customer groups simultaneously, rather than deferring some

customer groups to unspecified future dates.   As discussed further in Module 5, this will assure



    18.  Both Central Vermont and Green Mountain already offer convenient contract managment and quality control

as parts of their residential weatherization loan programs.   See findings re loan programs in Module 2.

that utilities become able to acquire demand-side resources from all sectors when integrated

resource planning shows that additional resources are required.  And as discussed in Module 4,

this approach also helps ensure that all customer groups share equal access to the direct benefits

of bill reductions through utility efficiency investments.

c. Offering a full range of services and choices

 (pIII-49)In addition to bundling specific efficiency measures, utilities should also offer

customers a source of one-stop shopping, as well as a menu of incentive choices, if necessary.  

Sachs and Hamilton, pf. 7/18/88 at 7-10. For example, utilities can offer a full complement of

services to help customers implement all cost-effective measures.   These include analysis,

diagnostic, engineering, contract management, and financial assessment.18 Utilities should be

prepared to offer customers a choice between financial incentives, such as fixed rebates or

low-interest/long-term loans.   The emphasis needed to be on offering the customer the financial

package that will acquire all cost-effective measures.   It may be appropriate to offer customized

rebates or other assistance.  (See findings re CL & P industry initiative program).   Some

customers may prefer a rebate, while others may want long-term loans.   Utilities should not

sacrifice the opportunities offered by either group with a one-size-fits-all approach to incentives.

d. Linkages to existing infrastructure

 Customers cannot invest in more efficient equipment if it is not available locally.  

Architects and engineers will not specify it if they are not familiar with it.   These practitioners

are rarely willing to take the initiative with new products unless they are presented with

convincing evidence,(pIII-50)technical assistance, and financial incentives.   Suppliers tend not

to carry more expensive, high-efficiency equipment if customers do not ask for it.    Utility

efficiency programs "prime the pump" by creating the initial demand necessary for such products

to gain a foothold in the local marketplace.

 Witnesses in this investigation testified that utility programs have generated a "critical

mass" for advanced window and lighting technology elsewhere.   For example, low-emissivity

glass (providing the equivalent of a third layer of glazing on double-paned windows for about a



    19.  The National Appliance Energy Conservation Act of 1987 (42 USC 6201 et seq.) set minimum efficiency

requirements for household appliances sold in the U.S.   Standards for room air-conditioners, refrigerator/freezers,

and water heaters take effect in 1990.   Standards for central air-conditioners, heat pumps, and gas furnaces and

boilers go into effect in 1992.

 The equipment covered by the Act was amended to include fluorescent ballasts.  The National Appliance

Energy Conservation Amendments of 1988 specify a minimum ballast efficiency factor that effectively outlaws the

manufacture of conventional core-coil ballasts in 1990.   P.L. 100-357, June 28, 1988, 102 Stat. 671.

10% price premium) was available only on special order in the Pacific Northwest and in

Connecticut prior to large-scale utility programs.   Now it has become a stock item in those areas. 

 Similarly, the availability of energy-saving electronic ballasts and triphosphor lamps tends to

coincide with aggressive utility lighting programs. See Module 3 findings, based on testimony of

CLF witnesses Chaisson, Benner, Peach, and Foley.

 It is clear that utilities can accelerate the availability of efficient technologies by

introducing aggressive efficiency programs.   First, such programs will place participants on a

"learning curve" with unfamiliar efficiency techniques.   For example, customers can begin with

efficient heating equipment, then progress to lighting.   Second, commercial and industrial

customers with multiple facilities will transfer their experience to other facilities.   Third, the

demonstration effect of well-publicized successes will create competitive pressure for others to

adopt energy-efficient technologies.

 (pIII-51)To be comprehensive, utility efficiency programs also need to link with existing

efficiency standards, building codes, and with other efficiency programs run by utilities and

non-utility entities.   Such linkages will reduce duplication and therefore costs, and achieve

economies of coordination.   In general, carefully coordinating with standards and other programs

will raise the yield from utility demand-side investments.

 This principle holds especially for national efficiency standards that apply to residential

appliances and to commercial lighting equipment.19  Utilities can invest to accelerate and

increase the influence of the standards.   For example, they can offer incentives for early

compliance.  Once the standards are incorporated into common practice in the marketplace,

utilities can leverage additional savings with incentives to "beat the standards."   Similar

strategies have been used successfully in California and the Pacific Northwest in combination

with minimum efficiency requirements for new buildings construction.   See Module 3 Findings

re NWPCC and BPA.



2. Implementing programs in stages

 (pIII-52)Given that utilities should focus on each customer comprehensively, it follows

that increased utility acquisitions of efficiency resources require utilities to increase the size of

customer groups targeted by a program.  Thus, utility programs should go through a process of

staged implementation.  For example, each efficiency program operated by the Bonneville Power

Administration is designed to pass through the following stages of implementation:  (1)

conceptual development;  (2) planning;  (3) design;  (4) pilot testing;  (5) field testing;  and (6)

regional acquisition.   Utilities must undergo an orderly process of learning from experience,

even from mistakes.   This process should involve pilot programs which function as precursors to

full-scale, system-wide programs.   The "pilot-testing" step does not require small programs.  

Rather it requires large-scale programs that are designed to be modified after a relatively short

time.

3. Evaluating programs for mid-course correction

 The evidence showed clearly that staged implementation does not require that programs

go through excessively long data gathering and analytical gestation periods.   CLF witness Peach

testified that utilities elsewhere have accumulated enough experience so that lessons can be

easily transferred to program designs in Vermont.   Joseph Chaisson showed that other New

England utilities are defining near-term information needs for developing programs, and

distinguishing this from longer-term data requirements that the programs themselves are

designed to satisfy.   Nancy Benner showed that sharply focussed data(pIII-53)gathering had

allowed experience with new construction efficiency programs in the Northwest to be transferred

rapidly and effectively to the Northeast.

 The evidence in this Module also established that program evaluation needs to be

addressed at the earliest stages of program design.   Otherwise, utilities may fail to collect critical

information for determining the costs and performance of full-scale programs (not to mention the

possibility of paying for superfluous data-gathering).

 Utilities need to obtain two kinds of information from their demand-side programs in

order to make corrections and draw conclusions about cost-effectiveness:

  1) Process evaluation indicates how well the program is functioning, based on
responses from customers, vendors, and other people participating in the
programs;



    20.  See "Five Years of Conservation Costs and Benefits:  A Review of Experience Under the Northwest Power

Act", 1987, pp.  15-20, CLF Exh. IV-3. Despite the project's experimental goals, it also approached

cost-effectiveness for the utilities involved;  and it would have achieved  cost-effectiveness for those utilities if their

power costs had been as high as those facing Vermont.

  2) Impact evaluation involves empirical measurement of the costs and savings from
the programs.   Impact evaluation generally collects information on the measures
installed, as well as other characteristics of the customers and buildings in which
the measures are installed.

C. Case studies

 The findings for this Module provide details of other utilities' experience with designing,

implementing, and evaluating comprehensive energy efficiency programs.   This experience

offers extremely valuable lessons for Vermont utilities, and to a large extent forms the basis for

the analysis and findings for the rest of this Module.   Utilities in the Pacific Northwest have a

decade of experience with large-scale programs for improving end-use efficiency in

the(pIII-54)residential and commercial sectors.   Utilities in Connecticut and Massachusetts have

recently begun major programs that apply the lessons learned from utilities such as those in

California and the Pacific Northwest.   The findings also review some information from other

jurisdictions, including Wisconsin and Nevada.

 The most important conclusion from these programs is that large savings and high

penetration are possible.   For example, Bonneville Power Administration's Hood River

Conservation Project sought to establish the outer limits of cost-effectiveness by deliberately

installing as many measures as possible in as many homes as possible, including those previously

treated under previous utility weatherization programs.   The result was almost 90% participation

and substantial savings to each participant.20   Such experience is leading other utilities to revise

upwards their estimates of achievable penetration rates--not for individual measures, but for

comprehensive programs.

 The Energy Edge illustrates the benefits and challenges of a comprehensive approach to

realizing commercial efficiency potential.    This program was designed to reduce demand at

least 30% below the Model Conservation Standards (MCS) established by the Northwest Power

Planning Council.   Witness(pIII-55)Benner provided estimated costs of saved electricity,

however, program savings from Energy Edge are not yet known empirically;  that is, there is no

"hard measurement" terms to back up witness Benner's estimates.   Without calculating an



    21.  This adjustment is detailed in the Module 3 findings.   An undiscounted cost of 1.5 cents/kWh levelized

equals 3.13 cents/kWh.   CLF witness Rosenfeld's rule of thumb is to expect "80% in the real world of what the

computer told you".   Tr.  7/25/88 (Vol. 1) at 292.   Reducing savings by a fifth implies raising costs of saved energy

by a fourth (i.e., multiplying by 1/(1 - .2)).  Thus, 3.13 times 1.25 = 3.91 cents/kWh.

exactly weighted average, her results run in the neighborhood of one and a half cents per saved

kWh.

 GMP pointed out that these costs are not discounted.   Correcting for this lack of

discounting is straightforward.   Even after applying the "fudge factor" suggested by CLF witness

Rosenfeld, the estimated costs are about 3.9 cents/kWh at an 11% discount rate for 15-year

measures.21

 Vermont has no code requiring energy-efficient construction.   This suggests larger

savings if such measures are applied to new Vermont commercial buildings.   These comparisons

do not prove that replicating Energy Edge in Vermont would be cost-effective.   They do suggest,

as Dr. Rosenfeld observed, that "there's a lot of ripe fruit on that tree to pick before you buy more

power."   Tr.  7/25/88 (Vol. 1) at 305.

D. Demand-side programs for Vermont

 While Vermont utilities can learn from other utilities as they design demand-side

programs, there is no substitute for specific utility program experience. This experience

is(pIII-56)essential for Vermont utilities to develop the capability to deliver efficiency savings as

real resources.   As the DPS' witness Lamont testified, "the state will benefit from the prompt

identification and implementation of programs that are 'clearly useful' without further detailed

marginal analysis."   Lamont pf. of 7/19/88 at 3;  see also Module 5 and Module 7 re capability

building.

 Several specific targets meet that criteria and should be addressed by Vermont utilities in

their demand-side investment plans.   The following sections note these and also briefly review

certain approaches being proposed by the parties.   Module 7 sets out more detailed

recommendations.

 Before considering future programs for Vermont, it is necessary to recognize that an

infrastructure for delivering efficiency programs already exists.   A major portion of this

infrastructure exists outside utilities.   Government and non-profit entities have been striving to

raise energy efficiency in the residential sector, particularly in low-income households.   Worth



special mention are the State's Department of Social Welfare and Community Action agencies,

and private non-profit groups such as Vermont Energy Investment Corporation (VEIC).  

Funding for efficiency programs such as VEIC's "Energy Rated Homes of Vermont" comes

largely from the Vermont Housing Finance Agency. Temporary support has also come from

"oil-overcharge" funds that were allocated to state energy conservation programs.   In addition,

the testimony of Richard Esteves, on behalf of SESCO, demonstrated that third-party vendors

can find it(pIII-57)profitable to "mine" for efficiency resources that utilities have previously

failed to acquire.

 Evidence in this Module revealed that, while operating on tightly constrained budgets,

these non-utility efforts have succeeded in areas where utilities have either failed or had only

limited effect.   Their experience and skills constitute a valuable resource for Vermont's future

demand-side investment. This resource potential is latent, and could be magnified if it were

utilized more fully by Vermont utilities.

1. Sectors warranting special attention

 After careful consideration, I have decided not to recommend specific programs.  

Instead, the Board should require utilities to develop programs to target all savings potential that

can be expected to be cost-effective from within all customer sectors.   In doing so, they should

emphasize efficiency acquisition from the areas listed below and discussed in the following

paragraphs:

"lost-opportunity" efficiency savings, especially in the construction of new buildings and
in the purchase of residential appliances and commercial and industrial equipment;

retrofits to improve lighting efficiency in existing commercial and industrial facilities;

increased efficiency in the dwellings occupied by low-income households;

economical fuel-switching opportunities, especially electric heating and hot water;

high-efficiency gas heating equipment;  and

all types of efficiency potential in both utility and government buildings.

(pIII-58)a. Lost opportunities

 In many cases there arise one-time opportunities for improving end-use efficiency.  

Frequently, such opportunities are lost completely if not pursued when they arise since the



efficiency potential may no longer be economical once the initial option has expired.   New

construction represents a vanishing demand-side resource potential because of such "lost

opportunities". Efficiency measures in buildings lasting fifty years or more are often extremely

economical if incorporated during design and construction;  once the structure is completed,

efficiency measures tend to be far more costly to retrofit.   Similar situations arise when new

appliances are purchased or replaced.

 Cream-skimming represents a special case of lost opportunities.    It occurs when certain

low-cost measures are installed at a home or business while ignoring additional, more expensive

measures that may be economical if handled during the initial visit, but that are more costly if

they require separate visits.

 Such opportunities merit special emphasis by utilities.   This is particularly important in

light of the rapid rate of new construction in much of Vermont. To date, no Vermont utility has

designed or implemented programs aimed at capturing lost opportunities in new construction,

either residential or commercial.    This omission is particularly serious for buildings not covered

under Act 250, which comprise 25% of commercial construction, and 60% of new single

family(pIII-59)housing.   Accordingly, Vermont utilities should remedy this deficiency in their

future demand-side plans.

 A similar opportunity will soon arise in regard to appliances.   This will offer a

temporary opportunity to "beat the standards" as new appliances are installed.   Thus, particular

attention is needed for new commercial and industrial facilities, and the addition and replacement

of residential appliances.

b. Efficient commercial and industrial lighting

 Major advances in lighting technology have created efficiency savings that could not be

acquired five years ago.   Utilities need to include these technologies in their efficiency programs,

particularly for commercial customers.   To do so, utilities may need to build Vermont's

infrastructure, since such technologies as electronic ballasts, triphosphor lamps, and full

selections of compact fluorescent lamps are not widely or readily available in Vermont.   This is

because demand is currently low.   Experience elsewhere demonstrates that utility lighting

programs have been extremely successful in accelerating the awareness and adoption of these

technologies in the marketplace.



 Regulators in other jurisdictions have directed utilities to invest in commercial and

industrial lighting efficiency.   For example, the D.C. Public Service Commission (PSC) found

that "PEPCO shall initiate, as expeditiously as possible, a large-scale commercial lighting

program, designed to retrofit all cost-effective lighting measures in

commercial(pIII-60)buildings."   D.C. PSC.  Order No. 8974 of March 16, 1988, in Formal Case

834 (Phase II) at 78.   In its Order of Dec. 23, 1988, in Case 28223 at 20-21, the N.Y.  PSC

determined that utilities should:

... provide commercial and industrial customers with incentives for
high-efficiency ballasts, lighting fixtures, and lamps when replacing
ballasts. The program should accelerate the replacement of existing
inefficient lighting systems and prevent the installation of inefficient
long-lived systems.   The program should reflect the recognition that
reduced bills alone are often insufficient to persuade building owners to
take such actions on their own.

 Central Vermont, Burlington Electric, Green Mountain, and the Department all recognize

the importance of energy that is used for lighting in existing commercial facilities.   Northeast

Utilities has a program specifically devoted to lighting in commercial and industrial facilities.  

Green Mountain and BED, however, exclude certain lighting measures from their proposed

demand-side plans.   Module 7 directs both utilities to review these omissions, and submit

revised plans to the Board as part of their compliance filings.

c. Low-income customers

 Low-income households offer a classic example of a multiplicity of market barriers.  

They have virtually no access to capital on any terms.   They rarely own their own homes;  thus,

they have little incentive to invest even when they have the means.   Even with access to enough

capital to finance efficiency investments and the incentive to invest it, the specific financial risks

of parting with the funds are unacceptable.   Finally, low-income people are less able to obtain

and act on(pIII-61)information about efficiency options.   Because these market barriers have

tended to prevent efficiency investment in low-income housing, I conclude that the potential for

acquiring economic efficiency resources from this sector is extremely high.

 Vermont utilities have run some very limited programs to help low-income customers

conserve energy.   For example, GMP contributed funding and technical assistance to the retrofit

of the Highgate apartment building.   CVPS offers favorable interest rates for Seal-Up loans and



    22.  In a few select cases, deliberate customer choice or life-cycle economics make electricity the heating source

of choice.    For example, a small, extremely well-insulated solar heated house may have only small and infrequent

need for thermal energy input.   In such cases, the lower installation costs of electric heat may offset the higher

operating expenses of heating electrically.

has distributed energy-saving lights to elderly customers free of charge.   These efforts are

commendable.

 CVPS is now taking steps in two areas to expand its program coverage of low-income

customers.   The Rutland West housing rehabilitation project will offer comprehensive financial

and technical assistance, which CVPS will run as a pilot for possible expansion to other parts of

its service area.   CVPS is also adding measures to its low-income elderly program (CVPS Initial

Brief at 60- 66).

 GMP has not proposed to expand on its experience with the Highgate complex and to

target electrically-heated multi-family housing.   Neither VGS, nor Citizens, nor BED have

specifically addressed how they will acquire efficiency resources from low-income customers.

 I conclude that existing utility programs targeting the economically disadvantaged are

deficient in their size, comprehensiveness, and coordination with non-utility programs.   The

utilities are strongly encouraged to confer with the(pIII-62)Department of Social Welfare and

other state agencies and community groups on more comprehensive, concentrated, and

coordinated solutions to improve the efficiency of electrically-heated housing occupied by

low-income customers.   They should specifically consider matching public funds set aside for

weatherization of electrically-heated low-income housing.   As discussed in Module 7, utilities

should report on their plans for expanding and intensifying efforts at reducing inefficiency in

electrically-heated low-income dwellings.

 d. Fuel-switching and electric heat

 The economic benefit of electric heat is that it is less expensive to install;  its operating

costs are far higher than oil or gas.   In many cases, market barriers lead customers to electric

heat.   For example, the Department of Social Welfare demonstrated that electrically-heated

customers are over-represented in its fuel-assistance program.   Similar "split-incentives" lead

developers to install electric heat, despite its higher operating costs for homeowners.   Finally, the

strange economics of second-homes and vacation-homes lead to inefficient installation and use

of electric heat.22



    23.  Burlington Electric and Central Vermont have followed such a policy for some time.   See Module 1 Findings. 

 GM P, however, reserves the option to promote electric heat and (by implication) appears to resist fuel-switching.

    24.  Any fuel switching would pass the utility cost test, whether economical or not, since it reduces revenue

requirements.   Unlike the utility cost test, the societal test would count the costs incurred by customers to switch

fuels.

 Utilities should promote conversions from electricity to other fuels when such

fuel-switching is expected to be cost-(pIII-63)effective.23 [FN23]  As discussed in Module 4,

electric utilities should pursue fuel-switching that is cost-effective from a societal perspective.24  

The societal perspective requires careful linkage between electric utilities and the substitute fuel

supplier to see if proper tradeoffs are made between fuel efficiency and equipment cost.   Module

7 recommends that Vermont's largest electric utilities cooperate with Vermont Gas to reduce

competitive tensions by establishing mutually accepted procedures for determining and pursuing

cost-effective conversion potential.

e. High-efficiency gas equipment

 Detailed plans to pursue savings from more-efficient space- and water-heating equipment

are conspicuously lacking from Vermont Gas.    When customers add or replace this equipment

without installing higher efficiencies, then opportunities are lost.   VGS should seize its

opportunity now to advance the state of common practice, before substantial growth in customers

proceeds further.   This is especially important for VGS since, in the long run, its marginal costs

for gas do rise (especially in view of the capacity value established in Mod. 1).   Module

7(pIII-64)makes specific recommendations concerning future investment by VGS in this area.

f. Information by example

(1) Utilities' own efficiency

 Utilities must set an example for their customers.   It is inappropriate for utilities to

commit substantial resources to convincing their customers to adopt efficiency measures that

utilities have not adopted in their own facilities.   As part of their compliance filings, utilities

should submit their plans for upgrading their entire stock of buildings to the cost-effective state

of the art in energy-efficiency, including lighting, HVAC, and water heating.   Utilities should be

willing to accept all measures that yield the same payback periods as the investments they make

in supply sources and to incorporate promising technologies that are likelyt o be cost-effective on



    25.  The weight of CV's argument is limited because if utility action is truly necessary to improve the efficiency of

state buildings, then the utility should undertake whatever actions are cost-effective in acquiring that resource.   In

this sense the state government is like any other large user that might overcome market barriers, but that does not

actually do so.

    26.  For example, energy efficiency improvements at state facilities would probably yield greater returns then the

market rates earned on state pension funds.

a commercial basis within the next two to three years.   In this way utilitites can demonstrate

working examples of the technologies they promote.   In general, utilities should promptly invest

in all cost-effective efficiency potential in their buildings.   Lamont pf. of 7/19/88 at 8.

(2) Public buildings

 Buildings owned by state and local government exhibit large potential for efficiency

savings.   There is an unhealthy irony in ordering utilities to invest in efficiency improvements

while the state takes no concerted action to exhaust the cost-effective potential in its own

facilities.   Central Vermont also(pIII-65)notes, with some weight, that it may be inefficient for

utilities to devote limited resources to acquiring efficiency from State facilities, since the State,

itself, should be able to overcome barriers to achieving efficiency.25  In addition, the State

government's high visibility to citizens suggests that it can play a "flagship" role and stimulate

multiplied efficiencies throughout Vermont.

 Thus, economic logic and energy policy dictate that the Administration thoroughly

investigate and comprehensively address energy efficiency potential regardless of utility

involvement.   Clearly, reducing energy waste in this way would repay the fiscal commitment

required several times over.26

 I urge the Department to convene a task force to address this issue, and encourage the

state's largest utilities to contribute expertise and financial resources to this effort.   However, the

Board should not expect utilities to invest as heavily in state-owned facilities as they should in

other customers who face more significant barriers to efficiency investments.

 (pIII-66)In the summer of 1988, the DPS proposed specific measures for implementation

in Vermont.   Those proposals were offered largely as a means to stimulate thought and

discussion by the parties, and to illustrate kinds of efforts that would be appropriate for specific

sectors.   Department Brief at 8.   Central Vermont also presented specific programs.   Both

parties are reworking those proposals as part of their collaborative efforts with CLF. Green



Mountain and Burlington Electric did not present specific proposals, but did file integrated

resource plans that are addressed in Module 7.   Neither Citizens Utilities nor Vermont Gas

presented specific program proposals.

 Consequently, the record is not sufficiently developed to decide on the merits of specific

programs.   Given the information before me, it is not possible to establish specific budgetary

requirements, participation goals, or savings targets for each utility.   Instead, I recommend that

all utilities be required to apply the principles established here in developing comprehensive

demand-side investments for Vermont, with particular emphasis on the core areas identified

earlier.

 While I find insufficient information on the merits of specific demand-side programs,

there is more substantial evidence on the following two approaches for pursuing efficiency

savings.

a. The collaborative design process

 The collaborative design process is a structured negotiating effort, with the participation

of non-utility experts funded by the utility and directed by intervenors.   This(pIII-67)process was

pioneered and put into practice through the efforts of CLF.   It was first applied to Connecticut

Light and Power. Currently there are collaborative efforts underway throughout New England,

involving United Illuminating, New England Electric System, six Massachusetts utilities, and

now, Central Vermont Public Service.   Tr.  12/12/88 at 19 (Chaisson).

 The major advantage of the collaborative process is that it should lead to the

implementation of better programs sooner.   This is particularly important in Vermont, where

utilities are relatively inexperienced with efficiency investments, but where resource needs are

pressing.   Another valuable benefit of the collaborative process is that it will increase the value

of the least-cost planning process by hastening the development of information needed to

integrate demand-side resources.   Lamont pf. of 7/19/88 at 3, 5-6.   The long-term rewards from

productive and creative cooperation among former adversaries go without saying.

 It is difficult to conceive of serious disadvantages from the collaborative design process.  

The only potential drawback is the possibility that a utility's expenditures to fund the undertaking

could be wasted if the collaborative parties fail to reach agreement on appropriate programs.  

The practical impediment to the collaborative process is merely the unwillingness of other

Vermont utilities to voluntarily commit to this.   If those utilities are unable to produce



satisfactory programs for acquiring efficiency resources in response to this docket, the Board

should promptly review its legal authority and(pIII-68)order such a process or seek legislation

authorizing it to do so.

b. Demand-side bidding

 Demand-side bidding is a promising alternative to traditional incentive strategies such as

rebates and loans for capturing comprehensive efficiency savings.   It incorporates third-party

energy-service companies (ESCOs) into utility demand-side investment strategies.   As such

schemes are being implemented in Maine, New York, Vermont, and Massachusetts, ESCOs

compete to supply specific (pre-promised and post-measured) amounts of demand savings to

utilities by installing and maintaining efficiency improvements on customer premises.   See PSB

Exh. VI-A.   Typically, utilities pay for the actual savings, much as they would pay for generation

from a small power production facility.   Customers usually do not invest directly in the

equipment;  if anything, they contribute a share of the bill savings to the ESCO.

 There are several attractive advantages to demand-side bidding.    One is that paying for

savings creates an incentive for maintenance and quality control, since shoddy maintenance or

poor installation will lower savings payments from utilities.   ESCOs also assume some of the

technological risk of efficiency measures.   Another potential advantage of demand-side bidding

is that it harnesses the competitive forces of the market to deliver low-cost, high-yield savings.  

This is because profit-maximizing ESCOs will seek to maximize energy savings at minimum

costs.   This incentive also leads ESCOs to treat efficiency(pIII-69)potential comprehensively,

since a kWh saved is money earned as long as it is available for less than the payment negotiated

with the utility.   Another advantage is that ESCOs may be familiar with new technologies that

utilities and customers have not yet discovered.   Finally, demand-side bidding offers a

market-based process for "reality-testing" its own demand-side programs.   These aspects can

make ESCOs desirable partners in securing comprehensive, economical and durable energy

efficiency improvements.   See generally PSB Exh. VI A-6;  Findings in Module 2.

 There are possible disadvantages to this approach, most arising because utilities tend to

pay fixed prices for specified amounts of savings.   The first danger is that utilities may end up

paying for uneconomical measures, if the sum of utility and customer payments exceeds avoided

costs.   Second, ceiling prices paid for savings may leave lost opportunities, since contractors will

have no incentive to implement measures available for less than avoided cost but costing more



than the ceiling price.   The third potential drawback is that utilities may have been able to obtain

some savings less expensively by paying for them directly with other incentives (e.g., rebates).  

This possibility again arises from the ceiling prices inherent in demand-side bidding systems:  the

attraction for third parties is that they can install highly economical measures and pocket the

difference from the ceiling price.  A fourth possible drawback is that ESCOs may have high

profit thresholds.   The high margins they would require as a result could mirror the high markup

customers implicitly attach(pIII-70)to potential efficiency investment through their own rapid

payback requirements.   This would limit savings and further contribute to cream-skimming.   In

addition, if a utility designs its bidding process too tightly it may fail to secure the interest of

bidders that could acquire economic efficiency savings.   Finally, if an ESCO promises to deliver

energy savings, but fails to do so, a utility may face pressures similar to those caused when a

supply source fails or is delayed.

 Demand-side bidding may have a key role to play in Vermont utilities' future least-cost

investment strategies.   Thus, the Board should welcome Green Mountain's decision to

implement this concept on a pilot basis and to determine whether its unique advantages over

conventional utility demand-side strategies outweigh its limitations.   If structured and

implemented properly, it may create strong incentives for quality assurance during and after

installation of efficiency measures without promoting uneconomical investment.   Demand-side

bidding may even be the strategy of choice for hard to reach sectors at both ends of the spectrum

of customer size--low--income households and industrial customers.   It may take entrepreneurial

ingenuity to realize maximum cost-effective savings in low-income housing.   See PSB Exh.

VI-B.   Allowing industrial customers to sell utility savings under a competitive bidding program

may also be the best way to protect industrial secrets, a concern that tends to limit some customer

interest in conventional utility programs.

 (pIII-71)In sum, the "two tracks" of demand-side bidding and collaborative design offer a

healthy opportunity for Vermont to make a pragmatic assessment of the merits of each.   Those

merits should be judged by the speed, cost, and magnitude of the efficiency resources they

acquire.



(pIII-72)MODULE 4:  RANKING AND QUANTIFYING DEMAND-SIDE RESOURCES

 Module 4 reviewed ways to measure the costs of alternative resources, focussing on the

roles of several common cost-effectiveness tests:

  1. The societal test, which considers all resources devoted to and displaced by demand
resources, irrespective of who pays the costs or receives the benefits of demand-side
resource investments.

  2. The utility cost test, in which the only costs considered are the utility's direct outlays
as costs, including incentives to program participants and expenses for program
marketing and administration.   Similarly, the magnitudes of energy and demand
savings over time are calculated "net" of savings that would have occurred otherwise,
i.e., in the absence of the incentive programs being evaluated.

  3. The participant test only considers costs and benefits experienced by participating
customers to determine whether the incentives contemplated are likely to influence
customer efficiency decisions.

  4. The non-participant test also counts as a cost the sales revenue lost by demand-side
investments when evaluating their impacts on the customers who do not participate
utility incentive program.

  5. Additional perspectives examine the economic and other effects of demand-side
resource programs on utility stockholders, local economic development, and the
environment.   Procedural Order of 4/22/88.

 The evidence demonstrated that utilities should consider the costs and benefits of

efficiency improvements on a societal basis when deciding which energy-saving programs to

pursue.   For preliminary program screening, the utility cost test may be a quicker and simpler

technique that can help to prioritize utility demand-side investments.   The non-participant test

has no place in resource screening or integration.   It may help in distributing costs and benefits

of resource portfolios among customers.

 (pIII-73)Module 4 also demonstrated that utility resource programs have critical effects

(and future costs) that are not easily expressed in dollars. This Module demonstrated the need for

some mechanism that would assign a quantitative value (other than zero) to those effects and

costs.

 Testimony on these issues was presented by the Department, CVPS, GMP, CLF, BED,

VGS, and the DSW.   With the exception of the last three, these same parties also submitted

briefs and proposed findings of fact regarding the proper approach for weighing the economic

merits of efficiency investments. Among the issues the parties addressed were the proper role of

the aforementioned cost-benefit tests;  the implications of these tests on the need for, and types



    27.  In practice and in theory, these uses of cost-effectiveness tests are analytically separate from the issue of

resource planning.    For example, a specific proposal may be cost effective regardless of whether its actual

penetration rate turns out to be 5% or 50%.   If so, it should be pursued regardless of uncertainty about penetration

rates.   However, for resource-integration purposes--deciding how much other demand or supply resources are

needed--penetration rates may be critical, since they determine the magnitudes of resources ultimately availab le to

the utility.

of, utility market intervention with demand-side programs;  and the appropriate scope for treating

real but hard-to-quantify consequences of both supply and demand-side resources.

A. Characteristics of each cost-effectiveness test

 Cost-effectiveness tests serve a variety of purposes in integrated least-cost planning.  

They provide a basis for preliminary screening and for prioritizing resource options at the

conceptual stage.   Bartels pf. at 3-4;  tr. 11/1 at 67-68;  tr.  12/12/88 at 12-15, 50-51 (Chaisson).  

Cost-benefit tests are also used to determine whether specific measures are economical for an

individual participant in a utility demand-side program.   Exh.  CLF IV-2 at 15-16 (att. to ltr.

from NW Pwr. Planning Council Chmn.  Brussett to Congressman P. Sharp).   A further

application of cost-benefit analysis is to examine programs once(pIII-74)they are underway to see

whether they should be modified, expanded, or eliminated.   Cost-effectiveness evaluations also

aid in deciding how much a certain resource has affected the need for alternatives, i.e., in

integrating resource planning.27  (See generally DPS Position Paper, Module 5).   Some parties

further suggested that cost-benefit tests could determine the "used and useful" status of the

expenditures upon which a utility's cost recovery and shareholder returns are based.   See Module

6 discussion of DSM cost recovery.

 The evidence presented by the parties focused on using cost-benefit tests to determine

when demand-side programs are worthwhile compared to utility supply options.   To a striking

degree the parties generally agreed on several important points.   First, the parties were in general

accord that the societal perspective should form the ultimate litmus test of resource

cost-effectiveness.   Second, parties agreed that the non-participant test is not appropriate for

screening demand-side programs.   Third, they supported use of, but not exclusive reliance on,

the utility cost test and the participant perspective in formulating demand-side tactics.



    28.  T itle 30, V .S.A., generally refers to this objective as "the general good of the state"  or the "public good".  

See, e.g. 30 V.S.A. Sec. 248(a)(1)(B).

    29.  VGS witness Hill also embraced the societal perspective on demand-side resource investment, after initially

opposing it in her prefiled position paper.   Tr. 8/17/88 at 45-46 (Hill).

 (pIII-75)Maximizing society's welfare should be the primary objective of utility resource

planning.28  Thus, the societal test is theoretically the most appropriate means of screening

resource options.   Bartels pf. of 8/8/88 at 21;  CVPS Mod.  I-1-0 at 3-4;  Exh. CVPS Mod. IV-1; 

tr. 8/17/88 at 96 (Weaver).29 This is because the societal perspective considers all resources

devoted to and displaced by an option, irrespective of who pays the cost or receives the benefits

of specific investments.    Tr. 8/18/88 at 13, 49-50, 77 (Boucher).   The societal test ignores

transfers between or within customer groups, so it does not consider the fairness of how the costs

of utility resource investments are distributed.   Bartels 8/8/88 pf. at 7, 9- 10.   The societal

perspective also requires consideration of indirect costs which are not easily expressed in

monetary terms, such as environmental degradation.  Id.

2. The participant perspective

 The parties also agreed that the participant perspective is needed to evaluate DSM

program cost-effectiveness as it appears to the intended recipient of a particular DSM program.  

The participant perspective compares the customer's costs for installing efficiency measures with

the value of bill savings based on utility prices.   Bartels 8/8/88 pf. at 10-11.

 (pIII-76)This perspective is critical for two reasons.   First, it helps establish the strength

of market barriers to efficiency investment as demonstrated by the "payback gap" between

customer and utility horizons.   The prevalence of these market barriers creates the potential for

utilities to invest in energy efficiency resources.   Second, the participant test helps to predict

customers' responses and participation rates before and after utility intervention.   Bartels pf. at

11, 19;  tr. 8/18/88 at 18 (Boucher).

3. The non-participant test

 None of the parties advocated use of the non-participant test as a threshold for DSM

cost-effectiveness.   Often referred to as the "no-losers" test, the non-participant test measures the

extent to which an option will raise or lower average rates to customers who do not directly

participate in the program.  The no-losers test is objectionable as an economic screen because it



will reject any energy-saving DSM program whenever utility prices exceed utility marginal costs. 

(DPS Position Paper at 12.)   All agreed that this test indicates the relative equity of a particular

option, not its economic worth.  Requiring DSM programs to satisfy the no-losers test would

distribute unnecessarily high costs by sacrificing economic efficiency for distributional fairness.  

Exh. CLF IV-2 at 3-9 (att. to ltr. from NW Pwr. Planning Council Chmn. Brussett to

Congressman P. Sharp);  Exh. CVPS Mod. IV-0 at 1 (trans. ltr. for Mod. 4 pos. paper);  Bartels

pf. at 15-16;  Boucher pf. at 3;  Weaver pf. at 3-6.

 (pIII-77)Those higher costs are unnecessary, even in pursuit of fairness.  This is because

DSM programs that are economical from a societal perspective need not result in cross-subsidies. 

 As BED witness Weaver testified:

  Of course, most individual DSM programs will not achieve universal participation.  

However, utilities could attain universal or near universal participation in overall DSM by

offering a varied menu of offerings. Customers coming out "losers" by not participating in an

individual program might end up "winners" as a result of overall DSM activity.

  If a DSM program meets a societal cost benefit test, the total energy service bill for

customers in the utility service territory will decrease.   If, under current rate-making practices,

the total savings are distributed as savings to some customers and losses to others, it would be

better to change current rate-making practices rather than throw out the DSM program.   If a

DSM program reduces costs to society as a whole, a way can be found to reduce costs for each

societal member.   Weaver pf. at 9;  emphasis in original.

 Consequently, resolving problems raised by perspectives such as the no-losers test

should not interfere with resource planning or program implementation. Tr. 8/17/88 at 96

(Weaver).   Other witnesses echoed these conclusions.   Exh. CLF IV-2 at 15-16 (att.  to ltr. from

NW Pwr. Planning Council Chmn. Brussett to Congressman P. Sharp);  Bartels pf. at 16 and 23; 

Exh. CVPS Mod. IV-1-1 at 10;  tr. 8/18/88 at 22-23 (Boucher).

4. The utility cost test

 The utility cost test is traditionally used in evaluating the economics of alternative utility

supply investments.   This is a "natural" measure for utility management, since it is routinely

applied to compare the utility's own outlays for resource options.  (DPS pos. ppr at(pIII-78)9).   It

compares the utility's revenue requirements with and without the option under scrutiny, or

alternative resource portfolios under consideration.



    30.  Payments to free riders are ignored in the societal test because they are transfers between customers.   Thus,

the presence of free riders does not diminish the aggregate benefits from efficiency measures installed as a result of

utility DSM  programs.   Exh. CLF IV -2 at 17  (att. to ltr. from NW  Pwr. Planning Council Chmn.  B russett to

Congressman P. Sharp).   However, failing to account for free riders can jeopardize the economics of resource

decisions by double-counting demand savings.   See M odule 5  discussion and findings.

 When applied to demand-side investments, the utility cost perspective counts only those

demand reductions that are attributable to the utility program. This accounting for the effects of

"free riders"--the incentives that utilities pay for savings that would occur independently--is a

unique feature of the utility cost test.30  However, the higher the incidence of free riders, the

smaller the savings that can be attributed to the utility's investment.   A significant proportion of

free riders will therefore reduce the impact of utility DSM programs on supply-side

commitments.   GMP reply brief at 3. Hence, the utility cost test can aid in designing utility

demand-side efficiency programs that have the most impact on utility least-cost plans.

 Despite its advantages, the utility cost test suffers from several important deficiencies.  

The utility cost test excludes both costs and benefits that the utility does not receive directly.   

For example, this test does not include costs incurred directly or indirectly by customers

participating in a demand-side program;  it also excludes externalities such

as(pIII-79)environmental costs that are imposed on society, but that are not financially charged

directly to the utility.   DPS Position Paper at 8.

 Because it ignores non-utility costs, the utility cost test can be misleading if applied in

isolation.   Minimizing revenue requirements without regard to customer costs can lead to higher

societal costs for energy services.   In fact, at its extreme, strict adherence to the utility cost test

would suggest eliminating all electric sales and production in order to eliminate all revenue

requirements.   Such an extreme approach ignores the value of energy services that customers

would forego.   Tr. 8/18/88 at 13-14, 18 (Boucher).  Sacrificing all electric energy service would

obviously exact steep opportunity costs from society.   Such costs show up in the societal test,

but not in strict application of the utility cost test.

 In practice, the utility cost test suffers from a more serious problem.   The utility cost test

passes any energy efficiency program as long as marginal supply costs exceed the utility's

contribution to the demand-side measure;  the same efficiency measure would look good to a

customer as long as his or her share of the measure's cost is less than the price paid for the energy

saved. However, the utility cost test does not tell whether the sum of the customer's and the

utility's contribution to the measure is less than the societal cost of an alternative supply option.  



DPS Module IV Position Paper at 9.   Used by itself, the utility cost test can overstate the value

of some DSM programs. The converse result is also possible;  the utility cost test can understate

the value of many potential DSM(pIII-80)measures by ignoring benefits which a utility does not

itself perceive.   For example, the utility cost test ignores such benefits as increased comfort or

improved lighting quality, which do not show up as reduced utility revenue requirements.

B. Scope of analysis

 The parties agreed that money is not all that matters in resource selection.  Testimony

concentrated on two non-monetary impacts, customer value and environmental externalities.  

The parties generally concurred that both impacts should be considered when selecting

demand-side programs.   This is consistent with the general theoretical preference for the societal

test as the threshold criterion for cost-effectiveness.

 In practice, and as a matter of implementation, few differences emerged on the treatment

of customer value.   However, parties were sharply divided on where to draw the boundaries

when considering environmental externalities.

1. Environmental externalities

 CV and GMP both argued that considerations of environmental externalities should be

confined to Vermont.   CLF and the Department implied that environmental impacts should be

considered regardless of where such impacts fall.

 I conclude that the Board should reject the limited perspective on environmental

externalities advocated by the state's two largest utilities. Environmental impacts

of(pIII-81)Vermont's resource options should be considered explicitly, irrespective of their

geographic incidence or origin.

 30 V.S.A. Sec. 248(b)(5) makes this determination quite clear "with respect to an in-state

facility" since it requires findings that an in-state supply resource will:

not have an undue adverse effect on esthetics, historic sites, air and water
purity, the natural environment and public health and safety, with due
consideration having been given to the criteria specified in [Act 250].

This legislative requirement does not limit consideration of the specified factors on a

geographic basis;  for example, it does not refer to "the natural environment within Vermont."  

Thus, the Board must consider demonstrated "undue adverse effects" regardless of where they



    31.  30 V.S.A. Sec. 248(a)(1)(B) requires the Board to find that a facility  "will promote the general good of the

state" before issuing a certificate. 30 V.S.A. Sec. 248(2) requires a demonstration that the need for supply resources

could not be met in a more cost-effective manner through efficiency measures;  this provision requires an

even-handed comparison of options that is impossible if the environmental effects of some options are considered

while the environmental effects of others are ignored.   30 V.S.A. Secs. 225-227 require the Board to ensure that

rates are just and reasonable.   And 30 V.S.A. Sec. 209(a)(3) gives the Board jurisdiction over the "manner of

operating and conducting" utility business so as to be reasonable and expedient.   This mandate to ensure proper

utility service a t minimum cost under efficient and economical management "necessarily" requires the Board  to

determine which costs should be considered in assessing reasonableness. Porter Medical Association Use Change

Permit, 139 Vt. 132, 133 (1980).

    32.  M odule 5 sets out a rebuttable presumption of a 15% adder for flexibility benefits and external costs o f supply

options.   In some circumstances that mechanism may reduce the administrative burden of considering external costs

of resources that are not within Vermont.

occur, if they are caused by an in-state facility.   Obviously utilities' integrated resource plans

should be developed on a consistent basis in order to fulfill the statutory necessities when Section

248 approvals are sought.

 While the statutes allow the Board little discretion in regard to in-state facilities, they do

allow the Board greater discretion as to whether it should consider the "external costs" of supply

resources that are not "in-state(pIII-82)facilities".31 I have concluded that those costs should also

be considered.32

 I reach this conclusion for four independent reasons.

 First, and most importantly, perverse incentives and poor decisions will arise if external

effects are considered for in-state facilities, but are ignored for out-of-state facilities.   Integrated

least-cost planning cannot take place if analyses are skewed towards ignoring some costs on a

geographic basis.   As a result, consideration of external environmental effects is a "necessity"

since it is "not to be dispensed with without loss, damage, inefficiency, or the like...."  Porter

Medical Association Use Change Permit, 139 Vt. 132, 133 (1980).

 Second, the fact is that generating facilities outside Vermont may have direct

environmental consequences within Vermont.   For example, fossil fuel generation in Ontario or

Ohio(pIII-83)may create atmospheric degradation which affects both climatic warming and the

acidity of rainfall within Vermont.

 Third, Vermont is part of a multi-jurisdictional power system.   The members of this

system look to each other's practices when determining appropriate constraints on their own

behavior.   Vermont can hardly seek to persuade other regions or nations to mitigate their



    33.  The dissent in Palsgraf also elequently recognized that a causal chain cannot be pursued to infinity:  "a murder

at Sarajevo may be the necessary antecedant to an assassination in London twenty years hence.   An overturned

lantern may burn all Chicago."    However, it noted that such extreme examples hardly dictate the results when cause

and consequence are more clearly linked.  Id., at 103.   Andrews, J. (dissenting).

environmental impacts on us if we refuse to plan reciprocally.    In colloquial terms, "What goes

around, comes around."

 The fourth rationale is essentially moral.   The moral aspects of "just and reasonable

rates" can be perceived only when actions and consequences are clearly linked and mutually

considered.   If Vermont's power supply choices create adverse environmental results beyond our

borders, we may or may not conclude that those results are justified, but it would be immoral for

us to pretend that they will not occur.

 Once this legal and theoretical issue is resolved by a decision that external environmental

affects cannot be ignored, another difficult question arises: how should they be considered?  

Obviously, the weight which should be given particular facts varies as the causal link between

actions and consequences results become attenuated, and one can imagine cases where the link is

so far rfom "proximate cause" that it deserves little weight.   See, e.g., Palsgraf v. Long Island

Rwy., (1928) 248 N.Y.  39, 162 N.E.  99 (Cardozo, J.).33 However(pIII-84)the observation that

the process is difficult (and may be too difficult) is far different from a sweeping assertion that

such effects must be ignored, even when known.

 The parties to the Collaborative Design Process attempted to achieve a consensus in

regard to the mechanics for the consideration of externalities, but were unable to do so.   The

core of their differences concerned the scope and detail that were necessary in order to support

"prudent" consideration of alternative resource options.

 This area is certainly difficult to reduce to a clear formula.   However, a failure to

consider externalities at all is the equivalent of declaring that their significance can be quantified

as equal to zero.

2. Intrinsic customer value

 Demand-side measures may involve real or perceived changes in the quality of energy

services that customers obtain.   An example of an increase in customer value would be increased

comfort.   A customer value decrease would result if the energy service delivered were less

convenient or less aesthetically pleasing.   Any degradation in customer service should be



    34.  This recommended approach embodies elements of the positions taken by the Department and GMP.   The

Department recommended screening with the societal test, subject to the constraint that programs individually pass

the utility cost test and collectively pass the non-participant test.   GMP advocated primary screening based on the

utility cost test, constrained by the societal and non-participant tests.   See DPS Brief at XX, GMP Brief at XX.

    35.  Avoided-cost benefits should be calculated consistent with the formula set out in Appendix III-A, below, and

should include explicit accounting for environmental externalities according to the proper scope of analysis, above.

recognized in the costs of the demand-side measures or programs, if it is real and cannot be

reduced through improved program design and implementation.   An essential corollary is that

any benefits should also be included.   Both of these elements(pIII-85)properly belong in the

computation of costs and benefits to society and to participants.

C. Use of each cost-benefit test

 The parties agreed that "no single test can provide all of the relevant information needed"

to decide the best resource mix.   Bartels pf. of 8/8/88 at 3.   They also requested a regulatory

statement of approved analyses.   I recommend that the Board approve the following approach

for combining the acceptable cost-benefit tests in the design, ranking, and evaluation of

demand-side programs.34

 Utilities should avoid the temptation to over-extend cost-benefit tests.   In particular,

utilities should not discard resource alternatives that marginally fail a cost-effectiveness test;  nor

should they wholeheartedly embrace an option simply because it "passes" a cost-benefit test.   As

discussed in Module 5, cost-benefit tests should be used to screen resources on a preliminary

basis before further integrated analysis for overall resource planning.

1. Combining the societal and utility cost tests

 The societal test should be a keystone for integrated least-cost planning, and should serve

as the arbiter for(pIII-86)resolving any conflicts or ambiguities which arise from the application

of other tests.   The utility cost test should also be used to direct utility demand-side investment

toward the greatest opportunities for demand savings.

 In practice, the societal test may be unneeded where (1) its information costs are high

and, (2) simpler tests (such as the utility cost test) give a clear prediction of the results of the

societal test.   Thus, the utility cost test may often serve as the primary yardstick for screening

demand-side programs.35



    36.  In this analysis, participant costs should be accounted for using a societal discount rate, instead of at the

higher discount rates implied by observed payback requirements.   It would be inappropriate to use discount rates

that are based on the very market barriers that the demand-side program seeks to over

    37.  Examples of fuel-switching include space-heating conversions from electricity to oil or gas, as well as

cogeneration.

 There are two reasons for using the utility cost test in this way:

  First, the test helps focus utility demand-side efforts by netting out savings that would

otherwise occur in the absence of utility action, such as "naturally occurring" conservation in

response to price signals, or savings due to appliance standards.   This is consistent with the

program design principles articulated in Module 3, as well as the integration imperatives

discussed in Module 5.

  Second, the utility cost test closely resembles the societal test and will often serve as a

simpler surrogate for that test.   This is particularly true when evaluating direct utility investment

in energy efficiency.

 In fact, when used to evaluate direct utility investment, the utility test can be more

restrictive than the societal test, since the latter would not subtract free-rider savings from the

benefits of demand-side programs.   Thus, programs which marginally fail a utility cost test

should be reconsidered in light of societal cost and benefits.   In a(pIII-87)similar way, programs

which only marginally satisfy the utility cost test should also be required to pass a societal test, in

which participant costs are also included in the analysis.36  Thus, the societal perspective should

remain the ultimate, result-determinative test for program cost-effectiveness.   Combining the

two perspectives in this way will help ensure that programs that involve partial utility payments

to customers will maximize the value of our society's resources.

 Fuel switching demonstrates the value of this two-step approach.37  Any fuel switching

will pass the utility cost test, since it reduces revenue requirements;  however, a fuel-switching

program should only be acceptable if the added customer costs for alternative fuel and fuel-using

equipment are less than the societal benefits of electricity savings.   This will in turn depend on

the relationship between the alternative equipment's efficiency and its cost.

2. Using the participant test

 This test can be used to structure program incentives to overcome market barriers to

economical demand-side measures, consistent with the principles set forth in Module 3.   In



    38.  VGS witness Hill demonstrates how, by paying the direct costs of energy-efficient equipment, a utility can

overcome the barrier of high risk perception to customer investment.   Her example indicates that by substituting

utility capital that embodies a lower risk premium for efficiency investment, the utility can induce demand savings

that are economically beneficial from society's perspective.    VGS Exh.Mod. IV-2 and IV-3;  tr. 8/17/88 at 58-63

(Hill).

    39.  For example, if a utility assumes that 20% of participants in a particular program would be free riders then it

should justify that assumption.

using the participant perspective to design programs, utilities should(pIII-88)account explicitly

for the high discount rates implied by customers' short payback periods.38  Explicity recognizing

the payback gap is critical to ensuring consistency with the other tests.   This analysis should

convey the extent to which the program under consideration helps overcome market barriers;  it

should also serve to justify or otherwise reconcile estimates of free riders under the utility cost

test.39

3. The non-participant test

 It should be emphasized that the non-participant test shall not be used for program

screening in least-cost planning.   This is because it does not measure the amount of resources

devoted to energy services.   Consequently, no potential DSM program which would otherwise

be economical based on the utility and societal tests should be restricted in size or coverage

solely on the basis of the non-participant test.

 The non-participant test does have two acceptable uses.   It can help identify equity

issues outside the resource integration process, but only if it is applied to a utility's entire

portfolio of resources (including both supply-and(pIII-89)demand-side resources).   Thus, the

non-participant test can guide the allocation of program costs and savings between customer

classes in rate design.

 The second permissible use of the non-participant test is in program design.  However,

the non-participant test can only be used within the limits defined by the societal test.   As a

result, utilities may only use the non-participant test to limit incentives offered participants on

equity grounds if they can unambiguously demonstrate that such lower incentives will not

materially detract from participation levels, i.e., societally cost-effective demand savings.  

Another acceptable use of the non-participant test would be to add programs or expand program

coverage in order to broaden the distribution of demand-side program benefits.   See e.g., Weaver

pf. above.





    40.  I cannot escape the observation that theoretical analysts of DSM programs are requiring a degree of

sophistication and precision that rad ically exceeds the level traditionally used to justify conventional power supply

investments. If this new level of sophistication is applied to both supply and demand options, its value may outweigh

its higher costs.   However, if it continues to be applied more rigorously to efficiency options than to supply

alternatives, it clearly will continue our historical "skewed playing field."

(pIII-90)MODULE 5:  INTEGRATING SUPPLY AND DEMAND-SIDE OPTIONS

 

 Module 5 investigated the need and ways to compare supply-side and demand-side

alternatives consistently when making resource plans.    It considered prerequisites for such

integration, such as the need for utilities to fully develop the capability to deliver demand-side

resources as viable supply alternatives.   Module 5 also examined approaches for accounting for,

and distinguishing between, competing supply and demand options;  how to handle the relative

risks of different resources;  and ways to define and use "avoided costs" to accurately reflect the

contribution from demand-side resources.  This Module also evaluated the significance of

"NEED" factors--those Not Easily Expressed in Dollars--including environmental stress and

other non-monetary costs and benefits.

 The evidence demonstrated that supply and demand-side options must receive equal

treatment in resource planning, that such integration has not happened historically, and that it

should be required of utilities in the future.40   Evidence also showed that this integration

requires Vermont utilities to expand their capability to acquire demand-side resources.   Finally,

the record demonstrated that supply and demand options cannot be compared fairly unless

internalized and externalized(pIII-91)costs of both options are considered.   These costs include

transmission costs, relative risks of non-delivery, back-up supply needs, future monetary costs

that cannot yet be quantified, and environmental effects that are often hard to price in monetary

terms.

A. Principles and objectives

1. Objectives

 The goal of utility resource planning should be to minimize long-run costs of providing

adequate and reliable energy services to customers.   Minimizing total costs requires that utilities

first choose resources with the lowest costs, drawing on progressively more expensive options

until demand is satisfied.   Integrating supply and demand options into least-cost resource

planning differs substantially from the cost-effectiveness comparisons that were discussed in



Module 4.   A cost-benefit test is static because it compares the costs of an isolated alternative

with the benefit of avoiding resources in a pre-defined or "benchmark" resource plan.

 Integrated planning is more dynamic than conventional supply planning or DSM

analyses.   This is because it compares all available resources through successive iterations.   It

also explicitly recognizes that demand forecasts contain latent resource potential in the form of

efficiency improvements that customers are unlikely to make themselves.

 Uncertainty and risk complicate the task of integrated least-cost planning.  This problem

arises from two sources:

1) the amount of energy services demanded in the future will almost
certainly deviate from utility forecasts, and(pIII-92)

2) the resources that utilities choose to meet that demand may not
perform as planned.

 Since future demand is unknown, utilities must develop resource plans that are "robust",

i.e., able to meet demand under different growth scenarios. Moreover, demand uncertainty and

resource risks interact.   Demand uncertainty makes some resources riskier than others.   In

general, larger resources with longer lead times carry greater risks;  flexible resources available

in small increments over short periods reduce risks by reducing the penalties of inevitable errors.

 The challenge of integrated least-cost planning is therefore to fully and fairly compare all

available supply and demand-side resources, and then choose the set of resources most likely to

provide adequate and reliable service at least cost over a range of uncertain futures.

 Successful least-cost planning does not necessarily mean that utilities will find one

resource plan that is "perfect" for all possible circumstances. Rather, utilities should strive to

identify and develop a portfolio of options that minimizes the costs of meeting expected

requirements while minimizing exposure to unpleasant surprises.   The objectives of cost

minimization and risk mitigation may, therefore, be in tension.   Tradeoffs may be necessary

between more flexible and less expensive resources.   In other cases, some resources may offer

both low cost and low risk.   Energy efficiency is such a resource.

2. Prerequisites for integrated resource planning

 (pIII-93)Meeting this challenge entails several important prerequisites.  First and

foremost, a utility must be capable of deploying an option before it can truly integrate that option

into its resource planning.   Vermont utilities have not achieved such a state of readiness for



energy-efficiency resources. To the extent that utilities are incapable of delivering efficiency

resources, they are incapable of integrating them into their planning.

 The ability to integrate resources also suggests important analytical prerequisites,

discussed below.   These include the ability to distinguish price-induced savings already

incorporated in utility forecasts from utility-induced savings attributable to utility investments; 

the need to fully reflect all costs of supply and the special advantages of demand-side resources;

proper comparisons of incremental resources costs;  and appropriately incorporating risk and

uncertainty into utility resource planning.

a. Ability to acquire resources

 Some Vermont utilities are now building the capability to analyze efficiency resources

and to integrate them into resource planning.   See Module 7.   The status of utilities' ability to

deliver comprehensive energy efficiency savings is still highly embryonic.   The foundations of

this capability have been laid in the residential sector by CV, GMP, BED, as well as by

non-utilities such as VEIC and Community Action agencies.   However, the capability to acquire

and deliver efficiency(pIII-94)resources in the commercial and industrial sectors lacks even those

foundations.

 The capability-building imperative for resource integration also carries important

implications for program design.   Building capability takes time; it must begin now if utilities

are to make "all options equally available" to the Board when they seek approval for specific

plans.   Demand-side capability-building is needed so that such resource options can be "in place

and on hold" if and when they are economically needed in the future.   Tr.  9/13/88 at 124

(Mendl).   Moreover, utilities can only acquire demand-side resources through effective

demand-side programs.   Capability-building also reinforces the principle established in Module

3 that a program is not a measure;  it is a set of measures applied to buildings, through delivery

mechanisms that ensure the maximum achievement of cost-effective savings.   A customer or

facility-based approach is critical:

the key challenge for utilities is to design the best program vehicle to get
as much cost-effective energy efficiency into a given facility as possible,
based on the nature of that facility.   Once that vehicle is designed, a
cost-effective measure menu can be developed on a customized basis for
that facility.   Chaisson pf.  11/18/88 at 4.



 In planning to integrate demand-side resources, utilities should avoid putting the

analytical "cart" before the delivery "horse".    For example, it is not appropriate:

to perform cost-effectiveness analysis of DSM measures applied to broad
end use categories for a service territory.   Too little is known about how
actual buildings and equipment in Vermont really use electricity, and
how different DSM technologies interact, to base important program
design decisions on the outcome of specific DSM measures
screening(pIII-95)models.   The precision that results from such an
approach is ... spurious, and may result in the exclusion of certain
program approaches that hold great promise.   Id. at 3-4.

 Module 3 established that it is time for Vermont utilities to try a different approach to

energy efficiency investment.   Rather than applying relatively weak strategies sequentially,

utilities should begin testing stronger alternatives comprehensively and simultaneously.   With

concerted efforts at capability-building now, Vermont utilities can promptly identify successful

program approaches and modify or discard unsuccessful mechanisms in time to deploy programs

as resources in the future.

 Accordingly, I find that utilities need to test efficiency programs on a scale that is

sufficient to enable them to acquire and deliver the resource--that is, to fine-tune incentives,

technologies, and delivery mechanisms.   This capability is essential to developing efficiency as a

real demand-side option that utilities can actually deploy if, and when, needed and cost-effective.

Tr.  9/15/88 at 131-2, 140 (Foley);  CLF Exh. IV-3 at 4, 7.   Utilities need to "make sure that the

information and infrastructure are established to the point of being able to go ahead with ...

full-scale implementation."   Tr. 9/13/88 at 146 (Mendl).   Only after such practical experience is

developed can Vermont utilities know with any confidence the likely cost-effectiveness of

additional demand-side resources.

 Promising programs should be tested in a way that carries an expectation of program

success, and therefore, the(pIII-96)presumption that the essence of pilot programs is not small

size, but rather the ability to achieve full-scale resource acquisitions, with mid-course corrections

during expansion.   If the level of commitment by Vermont utilities to highly promising

demand-side strategies falls short of this approach, then the Board should order specific

programs and/or funding levels for such programs.

 I am mindful of the dangers of over-committing to a particular program strategy or

technology for acquiring demand-side resources.    It is possible for utilities to spend too much on

delivery mechanisms that fail to attract participants, or on promoting technologies that cost too



    41.  The Board 's legal authority to order such collaborations was considered, but not resolved, earlier in this

proceeding.   The New York Public Service Commission recently warned three utilities that it may apply this

approach if they are unable to develop adequate demand-side programs.   See, NY PSC Order 89-15 in Case 28223,

Proceeding to Inquire into the Benefits to Ratepayers and Utilities from Implementation of Conservation Programs

that will Reduce Electric Use, Opinion and Order Concerning Conclusions on Long Range Demand-Side

Management Plans, May 23, 1989, at 24.

    42.  As Module 1 noted, the Board held that:

"the appropriate scale and cost of an energy efficiency study can be measured by a

simple test:  Swanton should spend the smallest amount actually necessary to perform a

serious investigation of demand-side measures, but it should be prepared to spend as

much to explore and evaluate efficiency measures as it spent for exploratory and

much or save too little.   The economic benefits of energy and demand savings may fall short if

actual marginal costs end up less than anticipated.

 However, the risks of under-investing in cost-effective demand-side potential are just as

significant, if not more so.   Piecemeal, and uncoordinated approaches are likely to prevent

timely and full development of economical demand-side potential.   The principal risks are that

cost-effective opportunities for efficiency improvements will be lost forever, that they will be

unnecessarily delayed because utilities lack the capability to acquire and deliver the resources on

a reasonably large scale, and that unnecessary or uneconomic supply sources will have to be built

or purchased.

 Utility testimony has repeatedly emphasized that existing management, personnel, and

financial resources must limit the level and timing of their demand-side efforts.   While these

constraints are real in the short term compared to(pIII-97)existing demand-side efforts, they are

not binding in the long run especially when compared to supply-side resource planning and

acquisition.   Given the strong evidence that large amounts of demand-side resources are

economically available, it is the responsibility of utility management to pursue them at least as

fully as equivalent supply.

 Consequently, scale economies are not acceptable excuses for inaction by individual

utilities if it can be demonstrated that joint action would reduce implementation and evaluation

costs.   See Findings Re Consolidated DSM Efforts.   If a utility fails to adequately develop

internal or contractual ability to acquire resources, the Board should consider ordering that utility

to contract with recognized experts in a manner similar to the collaborative design process.41

 One meaningful standard for establishing appropriate levels of demand-side testing is

equivalent activity on the supply side.   The Board has already approved that a standard, when

evaluating a proposed supply expanson. Docket No. 5271, Order of 5/23/88 at 19.42  This



valuative assessments of its proposed supply option. A similar test applies to the

implementation of recommendations which may arise from such a study:  each should

be implemented at its lowest possible cost, and each can be discounted for the

possibility that it may be only partially achieved, but each should be pursued if its per

kwh cost is likely to be less than the supply alternative available to Swanton."   Docket

No. 5271, Order of 5/23/88 at 19.

standard is particularly(pIII-98)applicable for determining proper amounts for capability-building

investments.   Capability building is directly analogous to the pre-operation expenditures that

utilities incur in the pursuit of promising supply-side resources.   Demand-side programs require

start-up and testing equivalent to the environmental, engineering, feasibility, and design studies

that routinely precede commercial operation of utility supply resources.   As with supply options,

demand-side resources need "implementation plans and structures [to be] in place so that the plan

can actually be implemented if necessary."   Tr. 9/13/88 at 146 (Mendl).

 Without such development, the Board may be put in an untenable position with respect

to applications for approval of supply projects under Section 248. With no capability to deliver

demand-side resources, utilities will be limited to supply options, both in terms of the proposals

they present to the Board, and the benefits against which they weigh such proposals.   In effect,

utility failure to develop the capability to deliver large-scale energy efficiency resources could

force the Board's hand by confronting it with a supply-side fait(pIII-97)accompli.   Witness

Mendl characterized the dilemma that confronted Wisconsin:

... there was no alternative remaining by the time it came up for
consideration other than the utility proposed option.   There was no
viable alternative....  It came down to the point where the alternate site
and alternate plant really could not be implemented without undoing a
whole bunch of other stuff and redoing it and putting in long-time delays
... essentially it puts the gun to the Commission's head to decide in favor
of the proposal. Tr.  9/13/88 at 147-148.

 Dissatisfaction with this type of situation led the Wisconsin PSC to require  "that all

reasonable options must be developed to the point that they are equally viable at the time they are

brought before the Commission for a decision."   Id. at 148-149.   DSM options need this

development more than Vermont's conventional supply options.

 The Pacific Northwest's experience offers many lessons for Vermont.   The most

significant difference between Vermont and Bonneville's systems is that Vermont does not face

the vast surplus (including 2400 MW of unneeded nuclear capacity) that overhangs the

Northwest.   Given the imminence of Vermont's commitment to new supply sources, utilities



here must develop the ability to analyze and acquire efficiency resources far sooner than

Bonneville.

 GMP contends that many of Bonneville's conservation programs have saved less and cost

more than originally anticipated.   The record supports much of this. However, it also shows that

this was largely because research and demonstration objectives raised administrative startup costs

as builders encountered new techniques and measures.

 (pIII-100)The $20 million Hood River project demonstrates this.    Bonneville paid to

retrofit virtually all eligible customers with all feasible measures, including those already treated

under earlier utility weatherization programs. Some customers "took back" electricity savings in

the form of reduced wood consumption.   Net electricity savings to Bonneville also fell short in

some programs due to unanticipated changes in standard practice by builders or occupants.   Tr.

9/15/88 at 235-9 (Foley).

 However, the under-performing Bonneville programs were primarily capability-building

efforts.   Capability-building programs automatically raise costs and lower savings.   This is

because utilities should press efficiency measures and delivery mechanisms beyond their

cost-effective limits to establish resource supply curves for integrated planning.   Thus, the

cost-effectiveness of such programs should be compared with the cost-effectiveness of site

evaluations, design developments, training sessions, or contract negotiations, rather than with

total system costs for supply.

 Costs tend to be lower when demand-side programs are taken from the

capability-building to the acquisition stage.   In addition, even some NWPCC demonstrations

were cost-effective, and many more would have been so, if compared to the higher power costs

that New England faces.   See, Findings Re NWPCC.

 As the findings demonstrate, utilities and regulators in the Pacific Northwest, New

England, and Wisconsin, have all determined that much more capability-building investment

is(pIII-101)necessary in order to allow discretionary acquisition of efficiency resources to

properly influence supply decisions.

 The need for capability-building investment in Vermont is particularly clear in light of

Vermont's limited data on end-uses, costs and savings of comprehensive treatment, and potential

penetration rates.   In addition, substantially more capability-building investment is warranted

when utilities face impending supply decisions, as do all Vermont's utilities.   Similar concerns

have led utility commissions in Wisconsin and Maine to state that supply acquisitions cannot be



    43.  See, Order No. 05-UI-12, WI P.S.C. 4/20/82;  Orders Nos. 87-261, 88-111, ME P.U.C. 1/23/89.

    44.  The Idaho Public Utilities Commission recently ordered utilities under its jurisdiction to submit a "Lost

Opportunities Plan" and a "Capability-building Plan."  (See Order No. 22299, Case No. U-1500-165, January 27,

1989).  The New York Commission has also recognized the importance of pursuing lost-opportunity resources.  

Decision 89-15, op. cit., at 20-22.

    45.  As explained in Module 4, utilities may use utility-cost tests in designing and screening demand-side

programs for implementation and integration if they are simpler to use and if the results of those tests are so clear

that there is a reasonable certainty that a societal test would not alter  the result.

approved before DSM capability is created.43  It is too early to say whether such actions will be

necessary in Vermont.

 Vanishing "lost-opportunity" resources add urgency to Vermont's need for DSM

capability-building.   Module 3 defined lost-opportunity resources as savings options which are

irretrievably lost if not realized when presented.   Such opportunities present themselves where

near-term growth is expected (as for BED, where growth in the next five years is expected to be

higher than the long-run trend).   See Module 1 findings.   The most common occurrence of

lost-opportunity resources is in new building construction, when (ironically) efficiency measures

are the least expensive to incorporate.

 Lost-opportunity resources take on an added significance in the context of integrated

planning.   From the standpoint of least-cost planning, utilities must recognize

that(pIII-102)unnecessary or needlessly expensive resources will take the place of

lost-opportunities for decades.   In addition, failing to capture efficiency savings sacrifices the

opportunity to reduce uncertainty by stabilizing loads.   Thus, prudent utility management has an

obligation to aggressively pursue lost-opportunities.44

b. Ability to integrate resources

 Utilities also need the ability to analyze and integrate demand and supply options

accurately and consistently.   One prerequisite for truly least-cost comparisons is an unbiased

method for assessing resource costs.   Module 4 demonstrated that the societal perspective should

be used for this purpose.45

 To fully integrate demand-side programs into resource planning, utilities must also be

able to distinguish energy efficiency savings already included in their demand forecasts from

resources that will result from their efficiency investments.   Further, consistent integration also

requires that utilities explicitly account for both internalized and externalized costs and benefits



    46.  This occurs if analyses fail to recognize the high fixed charges associated with baseload power purchases and

generation.

    47.  "[E]xternalities of a business entity are the costs or burdens that it creates for others but for which it doesn't

pay.   In microeconomic theory, a  system of free markets in goods and services will maximize social welfare  only if

certain conditions are met, one of which is that all cost are internalized."   R.C. Clark, Corporate Law (1986), at 31

(n. 10).

    48.  Failing to account for external costs is the equivalent of treating them as non-existent.   This biases resource

planning away from options with internalized costs and towards those sources with significant external costs. This

can radically distort integrated resource planning.   Thus, rather than treating external costs as zero (a value which

we know to be inaccurate), some approximation of their value must be used, even if it cannot be quantified by

detailed cost analysis.

of competing resources.   Utility(pIII-103)resource planning should explicitly recognize and

capture lost-opportunity resources--i.e., resources which if not seized promptly will be

pre-empted by more expensive supply or demand.   This recognition should extend to the

environmental disadvantages of supply options, and the risk-mitigating advantages of

energy-efficiency resources.

 Proper integration also requires that utilities compare supply and demand resources on

equal footings.   Two elements of existing planning practices deserve notice here.   Utilities must

avoid the mistake of underestimating the value of off-peak energy savings.46 Further, utilities

should develop common terms for comparing supply and demand resources.   Hence, I also find

it is appropriate for utilities to express the costs of both options in levelized terms.   Both these

conclusions are consistent with existing Board policy as established in consideration of small

power production in Vermont.

B. Consistent integration of supply and demand resources

1. Differences between demand and supply resources

a. The value of externalities

 The costs of supply sources include both those which are internalized and those which

are external.47 Costs which(pIII-104)are internalized are reflected in the monetary price for

power from that source.   External costs are not.   Nevertheless, external costs are real and,

therefore, should be explicitly accounted for.48 For the reasons set out below, I recommend a

rebuttable presumption that externalities and comparative risks should be quantified through a

15% increase in the cost of supply alternatives when compared to DSM investments.



 This is not a radical concept.   The Northwest Power Act, as a matter of federal law, has

recognized a 10% premium for efficiency options since 1980. After seven years of experience,

the Northwest Power Planning Council (NWPCC) explicitly re-affirmed that premium on the

grounds that:

  In general, conservation exhibits [short lead times, availability in small increments, and

ability to grow simultaneously with load] to a greater degree than any other resource analyzed by

the Council.   Consequently, as was anticipated in the Act, conservation serves as the cornerstone

of the regional energy plan, not only because it was found to have a lower cost than other

resources, but also because it has additional desirable attributes that reduce risks and improve

environmental quality relative to electricity generators. CLF Exh. V-5, at Section 1 (Northwest

Power Planning Council, A Review of Conservation Costs and Benefits).

 The Oregon P.U.C. adopted that 10% premium when it ordered all energy utilities in

Oregon to "follow the least-cost planning methodologies established by the Northwest

Power(pIII-105)Planning Council...."  Order No. 89-507, at 7-8 (April 20, 1989).

 The New York P.S.C. recently required utilities to develop estimates of externalized

environmental costs for supply and demand options, and to develop a formula that would

quantify those effects when comparing supply and demand resources.   That order expressly held

that "DSM should be accelerated out of concern for air quality considerations."   Case No. 28223,

Opinion No. 89- 15, at 40, NY P.S.C. (May 23, 1989).

 A 15% premium was chosen in place of the 10% level when the Wisconsin P.S.C. held

that, as a result of:

... the substantial costs which are associated with acid deposition, global
climate change, and human health, but not reflected in the least-cost
planning revenue requirements analysis.    The technical cost of
non-cumbustion options will be reduced by 15 percent to account for
those benefits in future plans. Order No.  05-EP-5, at 11-12, WI P.S.C.,
April 6, 1989.

 These "adders" seem fully justified by the facts.   The record fully demonstrates that

DSM has risk-reducing advantages such as short lead times, availability in small increments, and

ability to grow simultaneously with load.   In addition, it is clear that supply options can have

major external costs.   These can include such elements as social disruption (e.g., increased

traffic, displaced populations, and temporary housing for large construction project workforces)

and degradation of the natural environment (e.g., radioactive waste or atmospheric harm).



    49.  The remainder is caused by other "greenhouse gases", chiefly nitrous oxide, methane and

chlorofluorocarbons, or CFCs.

    50.  If future technologies or tax policies make it possible to internalize those costs, then it may become

appropriate to revise today's recommended 15% adder.   Of course, if that event does occur, then current efficiency

investments will show even greater direct financial benefits.

 Acid rain and CO2 contributions to global warming are amongst the most serious of

these effects.   See, PSB Exh.Mod. V-1 (EPRI Journal, June 1988). Efforts to internalize the

costs(pIII-106)of reducing acid rain through pollution control equipment are underway, though

far from complete.   Efforts to internalize the costs of forestalling global warming are far less

developed, despite growing recognition of this crucial problem in the scientific community, and

even within the utility industry.

 The Electric Power Research Institute writes that "Climate is interwoven with the fabric

of human society;  we have built our world around it.   To change it markedly is to tinker with

something vast."   As Mason Willrich, now executive vice-president of Pacific Gas & Electric

Co., wrote in 1975, "All human institutions rest ... on the underlying balance of the world's

climate....  A substantial change in the earth's climate would inevitably force a worldwide

political, economic, and social upheaval."  (Id. EPRI Journal, June 1988, at 10).

 Scientists estimate that carbon dioxide (CO2) is responsible for about half of current and

anticipated global warming .49 Roughly one-quarter of the world's CO2 emissions are produced

by the combustion of fossil fuels in the United States.   Thus, U.S. fossil fuel combustion

accounts for more than ten percent of the "greenhouse effect", as artificially-induced global

warming is often called.   Electric utilities are, by far, the single largest cause of these CO2

emissions.   Id. at 4, 7.   Accordingly, utility use of fossil fuels is almost certain to be a prime

target of efforts to abate global warming.

 Control measures for carbon dioxide are not yet commercially available, or even in pilot

testing.   Indeed, some(pIII-107)utility analysts doubt that pollution control systems for CO2 can

be developed.   EPRI Journal, at 13. Other analysts believe that if such measures can be

developed, they will raise the cost of electricity significantly, perhaps by a range of 30 to 100

percent (the same order of magnitude as the cost to reduce new coal-fired plant pollutant

emissions since 1970).   Thus, the external costs of CO2 emissions may be even more difficult to

internalize through emission control costs than the, very partial, internalization that has been

done for other air pollutants.50



    51.  In a  prior case the  Board has recognized factors that might allow a supply source to rebut such a  presumption. 

 See, Order of 12/22/88 in Docket No. 5167, at 63, noting:

... the significant environmental benefits of this project when compared with other

sources of power that have been presented for our consideration.   These include the

fact that this is a run-of-the-river project, using renewable resources, on an existing site,

with no new transmission line requirements, and  sited in a location which is so  close to

a load  center  that line losses will be insignificant.   The project will not contribute to

acid rain, or add greenhouse gasses or other air pollutants to the atmosphere.

 Of course, emissions from combustion also impose other costs on the general good.  

These include respiratory illnesses, corrosion of cars, buildings, and other metals, forest and crop

damage and other effects of acid deposition, and pollution of surface and groundwater and

agricultural lands for ash and scrubber sludge disposal sites.   These costs are not now explicitly

recognized in Vermont utilities' integrated resource planning efforts.

 In contrast, measures to improve energy efficiency produce no CO2.  Rather, by

substituting for energy generation, they effectively displace CO2 that would otherwise have been

emitted in burning fossil fuels to generate electricity.   Resource analyses will not be consistent

with the public good unless they recognize those comparative advantages.

 (pIII-108)The NWPCC's 10% premium was developed long before concerns about

atmospheric damage reached the level noted in the EPRI Journal.   The record in this docket

amply demonstrates that an adder of 10% would be fully justified by the long-recognized benefits

of efficiency investments.   Recent recognition of the additional environmental factors, not

considered by the NWPCC, suggests that an additional set of effects must be explicitly

recognized.   Thus, I recommend that, when comparing the costs of supply and demand-side

alternatives, Vermont's utilities should add a factor of 10% to the supply alternatives in order to

reflect the comparatively lesser risks of DSM investments and an additonal 5% to reflect the

significance of otherwise unrecognized external costs.   This presumption should only be

rebutted by a showing that the external costs of a specific supply alternative can be more

accurately quantified at another level.51

 I make this recommendation recognizing that it may, on some occasions, require higher

short-term revenue requirements than would power purchases that ignored external costs.  

However, I find that such an adder will lead to selections that(pIII-109)are lower in total cost to

society, to future generations, and to current ratepayers in terms of reduced risks and enhanced

quality of life.



b. Comparative advantages of demand-side options

 Demand-side resources enjoy certain advantages over supply-side alternatives.   These

advantages are clearly evident even when they are not easily quantifiable.   The principal

advantages include the environmental savings discussed above and risk mitigation.   The

risk-related advantages of energy efficiency resources are particularly unique and significant.  

Such advantages have been recognized systematically by the Northwest Power Planning Council; 

the findings for this module itemize those benefits.   The Northwest Power Planning Council

found that, more than any other resource, efficiency can help utilities adapt to an uncertain future

through:  (1) flexibility;  (2) short lead time;  (3) availability in small increments;  and (4) ability

to grow with load.

 Demand-side resources are flexible because once a utility has developed the capability to

acquire them, it can change its acquisition plans as circumstances warrant relatively quickly and

inexpensively.   While unexpected changes in resource requirements can wreak havoc with a

utility's supply acquisition plans, discretionary efficiency programs can be scaled up or down as

needs change.   Utilities have a number of "throttles" at their disposal to accomplish this.   They

can raise or lower financial incentives, add or subtract eligible measures, or expand or contract

the target population.   In addition, exposure(pIII-110)to cost increases for demand-side resources

is confined to the acquisition stage.   Unlike nuclear and coal fired stations, for example,

efficiency resources are unaffected by future cost escalation once they are in place.

 As with supply, the lead times of demand-side resources vary with the magnitudes for

which they are available.   However, these variations all fall within far shorter time periods than

the development of major supply resources.   If a utility maintains the ability to deliver full-scale

efficiency programs, it can measure the time between resource expenditure and resource service

in days or weeks, rather than years.   Each project will yield savings on the order of kilowatts or

several megawatts.   Because efficiency investments produce savings in electricity almost

immediately, a utility need not invest in resources as far in advance of need as is the case with

most supply options.   Together, the short lead times and small increments associated with

efficiency resources allow a utility to more closely match resource acquisition with resource

need.   This in turn helps lower the risks associated with forecast uncertainty.   Id. at 5.

 The ability of efficiency resources to grow with load originates in three distinct ways.  

The potential for lost-opportunity resources varies directly with service area load growth.   Thus,



    52.  This also benefits a utility's shareholders by reducing competitive pressure from cogeneration.

a utility committed to pursuing all efficiency opportunities that would otherwise be lost will

automatically synchronize its new resource acquisitions with swings in resource needs.

 (pIII-111)In addition, the savings produced by previous efficiency investments will also

tend to track load.   For example, an industrial customer will expand output when increased

economic activity raises demand for its product. Increasing industrial output will naturally raise

electricity use.   But if existing facilities employ high-efficiency motors, the increase in electricity

use will be less than would otherwise be expected.   Similar expectations hold for commercial

and residential customers.

 The third way that higher energy efficiency benefits the utility system directly is by

stabilizing loads.   New buildings that use electricity more efficiently reduce their owners'

sensitivity to changes in both electricity and the prices of alternative energy forms.   Ensuing

loads are more stable since they are less susceptible to fuel switching or curtailment actions by

their owners and occupants.   Id. at 11.52 Compared to supply, efficiency resources therefore

reduce the uncertainty surrounding the rate and magnitude of future load growth, thereby

reducing the number of options that must be readied for the future.   Id. at 5.

 

2. Reconciling demand forecasts with savings estimates

 Part of the capability to integrate demand and supply options is the ability to count

efficiencies already captured in the forecast.    Relying on changes in end-use to provide

resources requires some specificity about the projected end-uses(pIII-112)to be changed.  

Without end-use forecasting as a guide, it will be difficult for utilities to substantiate claims

about which specific measures will naturally occur in their forecasts.

 Moreover, end-use modelling aids in tracking free-riders, which is essential if utilities are

to avoid double-counting savings from their demand-side programs.   In its fourth Advance Plan

order, the Wisconsin PSC concluded that end-use forecasting is essential to least-cost planning,

and required utilities to add it to the methods already in use.   Tr. 9/13/88 at 77 (Mendl).

 In light of the cost of detailed end-use data, I do not now recommend requiring

immediate development of new end-use data for all customers. However, I conclude that some



    53.  This is not to say that end-use modelling is automatically the best forecasting tool.   The ideal approach may

be a hybrid of end-use and  econometric methods, which would account for price effects and program effects

simultaneously.   Tr. 9/13/88 at 80 (Mendl);  tr. 10/31/88 at 51;  tr. 12/12/88 at 253-54;  Deehan Supp. pf. at 4.

use of end-use forecasting is essential for integrated resource planning.53 At a minimum, utility

compliance plans should (1) assess the value of existing NEPOOL and DPS end-use data for

Vermont, and (2) set out proposals for up-dating or improving that data either through direct

surveys or by transfering knowledge from other states.

3. Assessing resources

a. Defining and applying marginal costs

 (pIII-113)For least-cost planning purposes, marginal costs represent the change in total

costs expected from raising or lowering demand on a given least-cost resource portfolio.   As

demand increases or decreases, the size and composition of the least-cost system will change.  

Lowering demand enables a utility to reduce output of its most expensive resource;  raising

demand should draw on the least-expensive incremental resource available.   These incremental

or marginal costs depend on the level of demand in relation to the resource cost curves a utility

confronts.

 This broad definition of marginal or avoided costs is not controversial.  However, its

application raised several disputed issues.   These issues include:  the relationship between

near-term load reductions occurring in non-peak periods and the baseload capability

requirements such savings will avoid; the use of levelized values to characterize costs and

savings of demand-side resources;  and whether marginal costs should be defined to include the

costs of demand-side resources.

 Controversy and some confusion surround the discussion by several parties of avoided

marginal costs, particularly the underlying distinctions between costs associated with off-peak

versus on-peak power, energy versus fuel, and capital versus capacity.   The Board has also

confronted and resolved this issue in other dockets considering avoided costs for rates to be paid

to small power producers.   I find that power saved or used off-peak carries marginal costs that

exceed the mere short-run variable costs of fuel.   In the long run, rising load during off-peak

periods contributes to requirements for additional(pIII-114)base-load resources;  accordingly,

persistent energy savings that displace off-peak power in the short run will also tend to reduce the



    54.  In Docket No. 5177, the Board adopted the following discussion by the Hearing Officer:

... [T]he DPS uses the costs of a new coal plant as a proxy for the avo ided energy cost.  

To develop the marginal energy costs for this plant, the DPS included those capital

costs which were greater than the capacity costs calculated  according to Rule

4.104(D)(3) [i.e., a new peaking plant].  GMP opposed the inclusion of any of these

capital costs in marginal energy costs. In Docket No. 4933, where this method of

calculating avoided costs was first proposed, the hearing officer reviewed this method

of treating the costs associated with the proxy plant and found it to be reasonable as an

indication of the outside limit on cost in a power mix designed  to produce the lowest

total marginal cost.   Docket No.  4933 , Order of 7/9/85  at 6-7.  The hearing officer's

rationale in that docket still holds and the DPS methodology should be accepted.  

Docket No. 5177, Order of 8/11/88 at 20-21 (emphasis added).

need for (and, thus, all costs of) baseload power in the long run.   See Tr. 6/13/88 at 231-246

(Smith);  tr. 6/15/88 at 228-236 (Deehan);  tr. 8/17/88 at 101-104, 106-107 (Weaver).

 Because baseload plant is used fully throughout the year, it carries relatively low variable

fuel costs and thus comparably high fixed capital costs.   These higher capital costs are partly

energy-related, as the Board found in Docket No. 4933 and reaffirmed in Docket 5177.54  The

same often holds true for what are billed as capacity charges for purchased power. Firm baseload

purchased power tends to carry a premium over "as-available" power or peaking power.   Tr.

6/13/88 at 240-245 (Smith).   Accordingly, charges that are designated as capacity-related often

are more appropriately classified as energy-related costs.

 (pIII-115)This relationship between capacity and energy costs is demonstrated by the

pricing terms of the proposed agreement between Hydro Quebec and the Vermont Joint Owners

for up to 500 MW of firm power and energy.   Module 1's findings show that over half of

Schedule B and C contract charges would be in the form of capacity payments if energy

deliveries are taken at the minimum load factor of 75 percent.   This high minimum load factor is

consistent with the baseload nature of intended power deliveries, Once power deliveries begin,

the comparatively high "capacity" charges for each kilowatt of power become fixed in the short

run;  however, these costs are "avoidable", when comparing Hydro Quebec power with other

potential resources.

 In essence, the relatively high fixed capacity charges are paid in exchange for low

variable charges for HQ energy.   In this sense, the lower variable energy charges do not fully

reflect the energy-related cost of power under the contract.   As the Board found in Docket 5177,

fixed charges above and beyond the cost of obtaining peaking capacity should be treated as

energy-related costs, and should be included with variable costs of baseload power. Avoidance of

such baseload capacity and energy costs properly belongs in any consideration of long-run



benefits of demand-side resources, particularly energy efficiency savings.   Tr. 8/17/88 at

101-104, 106-107 (Weaver).

 Utility resource integration must be capable of reflecting the base-load value of non-peak

energy savings, as well as capturing the benefits of reduced peak demand.   If a utility's base-case

resource plan contains baseload facilities or contracts, then adding substantial amounts of

non-peak energy-(pIII-116)efficiency should defer or displace scheduled baseload supply.   The

Board should expect integrated plans filed in compliance with this decision to demonstrate such

capability.   In the absence of fully developed integrated planning capability, utilities should

reflect the baseload value of efficiency savings by assigning the fixed charges associated with

incremental baseload supply to the energy component of avoided costs.

 Avoided capacity costs should reflect the costs of failing to meet peak demand.  

Capacity value can be measured in several ways, depending on a utility's circumstances.   For a

utility that expects peak demand to approach committed capability, the deficiency charge

imposed by NEPOOL for failing to meet capability responsibility is a valid measure of avoided

capacity cost. Another proxy for avoided capacity cost is the annual fixed cost on a new

combustion turbine.    A third measure of avoided capacity cost is available for a utility that

expects an ample capacity surplus for the foreseeable future:  the resale value of capacity sales on

the open market.

 As discussed at the beginning of this section, marginal costs represent the least-cost

means of adding or subtracting output from a utility's resource mix.   For this reason, there is no

conceptual or theoretical reason not to include demand-side resources in the definition of utility

marginal costs.   To do otherwise would tend to undermine the full integration of demand-side

resources into utility resource planning.   If it is less costly for a utility to accommodate

additional energy service demand by adding efficiency resources(pIII-117)instead of supply,

marginal costs should reflect this opportunity.   As recommended by the Department and CLF, I

conclude that future determinations of avoided costs should incorporate the cost and availability

of utility demand-side resources.

b. Using levelized values

 One straightforward way to compare demand-side efficiency investments with

supply-side alternatives is to express their costs in terms of the electricity they displace.   This

approach restates the present worth of resource costs as an equivalent annual series spread over



    55.  The earlier the negative values in the project's life, the larger its later and discounted positive values must be

in order to offset earlier losses.

the life cycle of the efficiency measures, which is then divided by the annual stream of energy

savings to yield the cost of the resource per kWh saved.   A demand-side investment that costs 3

cents/kWh on a levelized basis is worth pursuing if it displaces supply with the same lifespan that

costs more on the same levelized basis.   This is apparently standard practice for the Northwest

Power Planning Council, which expresses conservation resource costs from both the societal and

utility perspectives in levelized terms.    See, e.g., results presented in "A Review of

Conservation Costs and Benefits:  Five Years of Experience Under the Northwest Power Act",

passim (submitted as CLF's Position Paper in Module 4); also, Chernick pf. 9/26/88 at Appendix

B;  tr. 10/4/88 at 93-94.

 Both CVPS and GMP witnesses objected to the use of levelized costs and savings in

evaluating potential DSM investment (e.g., Lahtinen pf. at 5-8).   The primary

criticism(pIII-118)by these witnesses is that the timing of various investments can be incorrect

economically if one only considers levelized costs.   They contended that only if the year-by-year

marginal costs exceed year-by-year DSM costs will the demand-side resource commitment be

worth pursuing at any given point in time.   Tr. 8/16/88 (Lahtinen) at 169-180;  tr. 8/18/88 at

69-73 (Boucher).

 A proscription against negative cash flows in all years is hardly typical of utility supply

investments and, thus, seems an unreasonably harsh standard to impose on DSM programs.  

Thus, I reject the "optimal-timing" criticism by CVPS and GMP, and accept the use of levelized

costs for preliminary screening and ranking candidate demand-side programs.   In essence, the

year-by-year approach advocated by witnesses Lahtinen and Boucher requires any DSM program

to show positive net benefits during each year of its existence.   But an investment in energy

efficiency is economically worthwhile to society if the present worth of its lifetime marginal-cost

savings exceed the present worth of all its costs. Tr.  9/15/88 at 187-89 (Foley);  tr. 10/4/88 at

93-94 (Chernick).    The specific pattern of net benefits does not matter in such a comparison, as

long as the discounted values of negative benefits are offset by greater positive benefits.55

 Comparisons of levelized streams of costs and benefits will mirror the results of

comparing single present worths (that is, assuming the discounted values of individual years'

costs(pIII-119)and benefits).   Thus, the optimal-timing argument tends to exclude programs



from utility resource plans that otherwise would appear cost-effective on the basis of their

comparative present worths. The hypothetical demand-side option that CVPS witness Lahtinen

would defer in his prefiled testimony has a lower levelized cost than the supply-side example he

favors;  by staying with the supply side option, however, Mr. Lahtinen's analysis rejects the lower

present-worth cost of the demand-side measure. Lahtinen pf. at 6.

 During examination, Mr. Lahtinen recognized that rigid application of this

optimal-timing argument might screen out a long-lived demand-side measure whose costs were

front-loaded.   Mr.  Lahtinen testified that this is neither a practice that he recommends, nor one

that CVPS follows.   Mr. Lahtinen also agreed that the pattern of net benefits during the life of an

otherwise economical program or measure depends largely on the pattern of its cost recovery.  

Yet the pattern of an efficiency investment's cost recovery ultimately depends on the carrying

charges allowed by regulators or required by lenders.   As a rate-making matter, it may indeed be

appropriate to match the recovery of utility DSM costs with the incidence of program benefits.  

In the marketplace, the prevalence of unattractive cost-recovery terms may signal market

imperfections that utility demand-side programs can address with financial incentives.   Tr.

8/16/88 at 181-203 (Lahtinen).

 I also conclude that concern over the optimal-timing of DSM investment is misplaced.  

It does not consider the severely limited capability of Vermont's utilities to

deploy(pIII-120)demand-side resources;  nor does it recognize the prevalence of lost-opportunity

resources, which rapidly disappear and are not economical to defer.

 First, the optimal-timing argument ignores the opportunities for improving efficiency

that disappear once a building is constructed or renovated.   Tr. 8/16/88 at 185 (Lahtinen).   A

deferrable DSM investment that is cost-effective on a present-worth basis now should not be put

off just because it looks even more attractive later.   This merely indicates that further DSM

investment in the future may be even more beneficial.

 Second, the witnesses' suggested role for "optimal timing" is premature.   Such decisions

are more appropriately made during the course of integrated resource planning, not at the early

stage of initial program screening. Further, the state of current utility knowledge of demand-side

potential is crude at best.  For example, CVPS acknowledges that the potential for improved

energy efficiency is great but that it does "not yet know which ... programs and technologies are

best suited to Vermont...."  See Exh. CVPS Mod.  II-0 at 2 (trans. ltr. for Mod. 2 pos. paper).  

Optimal program timing requires much more precise information about demand-side resource



costs and performance than is available in Vermont now.   This information will not be

forthcoming until Vermont utilities gain more comprehensive experience with energy-efficiency

programs.

 A final reason for levelized-cost comparisons is consistency.   In the past, this Board has

approved the levelized-cost approach in setting long-term rates to Qualifying(pIII-121)Facilities.  

In re:  Small Power Production Rates, Docket 4804, Appendix to Board Order dated March 2,

1984;  July, 1984, Small Power Production Rates filed by the Department of Public Service

pursuant to Rule 4.100, Docket No. 4933, Attachment to Board Order of November 18, 1985. 

The Board's recent decision in Docket No. 5177 upholds this policy. See, Final Rate Schedules

Prepared by the Department of Public Service Pursuant to Public Service Board Rule 4.100,

dated October 18, 1988, passim.

 Thus, under present Board policy, a small power producer delivering firm power

year-round under a 20-year contract starting in the summer of 1989 would be eligible for a

levelized payment that is expressed in cents/kWh.   Moreover, Vermont utilities routinely use

levelized costs to compare resources, as in the recent filing for Board approval of the proposed

Hydro Quebec agreement. See, Petition of April 4, 1989 in Docket No. 5330.   Nothing about a

20-year stream of kWh savings from a demand-side investment should preclude evaluation on

the same terms.

c. Incorporating risk and uncertainty

 There are no facts about the future.   Resource planning must allow for uncertainty in the

demand that utilities will eventually be obligated to serve;  it must allow for the possibility of

delays, cost overruns, and unavailability of candidate resources.   Perhaps the most difficult

aspect of integrated least-cost planning is balancing cost against risk and reliability.

 (pIII-122)It is futile for utilities to seek a resource plan that is unequivocally superior

under all scenarios.   For example, some resources are likely to be more economical under high

demand growth, while others may do better when demand grows slowly.   The objective should

therefore be to identify a resource plan that is resiliant to unexpected outcomes.   For example,

the most flexible and resiliant plan may not have the lowest expected costs;  however, it may

expose ratepayers and utilities to smaller damage in the event that the future turns out differently

than expected.   As the Wisconsin P.S.C.'s former chief of integrated planning testified, least-cost

planning:



... requires that you look at the worst case analysis to develop your
portfolio of options.   You may not choose to implement all those
options. The only way you choose to implement those options is if the
high growth case ends up being the case that occurred.   You would
implement some fraction of those options if it was the expected case and
some lesser fraction of those options if it was the low growth case.   Tr.
9/13/88 at 71.

 There is a key difference between how a resource plan performs when demand growth is

expected to be high, and how it performs when growth turns out to be unexpectedly high.   It is in

this manner that the flexibility of demand-side resources lowers utility risk.   The lower the

spread between a utility's high and its low forecasts, the fewer options it must have ready to

deploy.   To the extent that increased energy efficiency lowers this spread, it lowers the amount

by which a utility could over-commit to resources it readies for a high-growth scenario.   Thus,

greater energy efficiency lowers a utility's exposure to the costs of forecast error.   Tr. 9/13/88 at

128-130 (Mendl).

 (pIII-123)High-case portfolios may involve quantitatively different resources;  however,

such portfolios may also be so qualitatively different as to be incompatible.   For example, the

high-case portfolio may contain entirely different resources than a base-case portfolio.   In such a

case, it becomes necessary to choose a "second-best" resource plan that performs reasonably well

across the utility's "uncertainty envelope".   Overly complex modelling has the potential for

frustrating such decisions.   By concentrating on finding optimal resource solutions for sets of

projected demands in the future, such models may conceal alternative plans that are close in cost

but superior in flexibility. See Tr.  9/13/88 at 137-144 (Mendl).

 By developing the capability to deliver demand-side programs, utilities increase the

number, types, and diversity of resources that they have at their disposal in the future.   This

reduces the utility's future dependence on a particular kind of resource, especially if demand is

unexpectedly high. Capability-building therefore creates an "option value" for the demand-side

resource that is separate from, and in addition to, its expected benefits based strictly on avoided

costs projected from a base-case demand-forecast.   The magnitude of this option value depends

on how much it costs and how long it takes (1) to develop the option, and (2) to deploy the

option once it is fully developed.   As I find elsewhere, the incremental costs and lead times of

energy efficiency resources should be lower once capability is developed. Hence, the option

value of demand-side capability-building should be significantly greater than(pIII-124)equivalent

quantities of supply.    See, for example, tr. 9/13/88 at 143-145 (Mendl).



 Energy efficiency investments do present their own risks.   There is some uncertainty

over the magnitude and longevity of the savings from efficiency measures.   Some risks are

specific to individual customers, and utilities can systematically reduce these through the

diversification of demand-side investment portfolios.   For example, an individual customer may

decline an efficiency investment because of concern that the measure may fail, or that its cost

may not be recovered in the sale price of the building it is installed in.   While these concerns are

real for individuals--indeed, they account in part for the short payback periods demonstrated in

Module 2--they do not pose systematic resource risks to utilities.   Utilities should not confuse

the specific risks that efficiency investments pose for individual customers with those risks that

utilities can reduce through diversification.

 In particular, utilities should not make the mistake of heavily discounting the expected

benefits from efficiency investments by imputing risk that will be diversified away.   This does

not imply that utilities should not examine the possibility that demand-side resources

under-perform.   Such scenarios can and should be incorporated directly into alternative utility

forecasts for least-cost planning.   However, utilities should not use project-specific discount

rates to calculate costs or benefits of demand-side investments.   Instead, utilities should apply a

relative risk adjustment(pIII-125)factor based on explicit judgement about the uncertainty

advantages or disadvantages of a resource.

 As noted earlier, demand-side options behave well under different demand-growth

scenarios as compared to supply options.   The value of this flexibility depends on the differences

between alternative resource plans under different demand scenarios.   If a system is relatively

unchanged between high, low, and expected scenarios:

... you can be sure of its robustness.   In other cases, there might be a
definite, ... distinct difference between the systems you select, and there
you have to start applying some judgment as to whether or not you are
going to opt for ... what appears to be the lowest cost on the basis of the
expected value, or how much you are going to weight in the value of
flexibility.   Tr.  9/13/88 at 74 (Mendl).

Ultimately, such tradeoffs of flexibility vs. cost may be a matter of judgment.   However,

numerical methods can clarify the ways in which that judgment is being exercised.

C. Conclusion



    56.  See the discussion of staged implementation under Module 3, supra.

 How much should utilities commit to demand-side resources?   There seems to be little

controversy on this point if the costs and performance of demand-side resources are well known: 

utilities should pursue demand-side options until their costs equal those of the resources they

avoid.   However, if amount and costs of demand-side resources are indeterminate, then arriving

at the proper level of demand-side investment is much more problematic.

 One approach is to proceed cautiously with demand-side options, "learning to crawl"

before walking, let alone running(pIII-126)or flying.   The danger in this approach is that by the

time the timid utility learns enough about demand-side resources, the window of opportunity will

shut.   Utilities will no longer be able to wait to find out about the costs and potential

contribution by demand-side resources.   Supply commitments may be made that preempt less

costly and more advantageous demand-side alternatives.

 The risk of this strategy suggests the "moratorium" approach that the Board asked about

in its Opening Order, i.e., suspending all supply-side acquisitions until enough is known about

demand-side options.   This approach was favored by the Department and CLF.   Utilities

opposed this strategy because they feared it would paralyze resource planning while forfeiting

promising supply opportunities whose availability would expire during the moratorium.

 I do not recommend that the Board adopt a moratorium at this time.   Instead, I

recommend a third option.   Vermont utilities should be directed to aggressively implement

comprehensive efficiency programs and build capability, while proposed supply options should

be rigorously scrutinized in Section 248 proceedings.    Essentially, the Board should instruct

utilities to proceed with demand-side program implementation assuming that the programs will

ultimately succeed on a full scale.56 At the same time, I recommend that utility planning for

supply options should place a very heavy value upon making(pIII-127)those options incremental,

and upon deferring the dates upon which irrevocable commitments must be made.

 The two-track approach recommended here carries both risks and advantages.  The risk

is that utilities will be forced to commit to rapidly vanishing supply opportunities, only to have

their demand-side programs succeed in yielding large amounts of demand-side resources.  

Utilities and their ratepayers could find themselves with an embarrassment of demand-side riches

in the midst of more costly supply.   However, the potential benefit from vigorous capability

building offsets that risk.   I hope and expect that utilities will quickly begin to understand the



costs and magnitudes of savings likely from demand-side programs.   This in turn should enable

them to adjust their near-term supply plans accordingly.   In the long run, capability-building will

enable utilities to fully integrate demand-side and supply-side options in resource planning.



 (pIII-128)MODULE 6:  INSTITUTIONAL IMPERATIVES AND INCENTIVES

Module 6 reviewed existing institutional imperatives and incentives, including the

financial consequences that inspire or deter utilities that successfully acquire efficiency

resources.   It specifically considered whether there is a need for changes in existing incentives

for successful performance by utilities and whether there is a need for special accounting

adjustments to compensate utilities for revenues lost when consumption is reduced.

 The evidence demonstrates that existing incentives reward both consumers and utilities

for beneficial peak-shifting measures.   In contrast, acquiring energy efficiency by cost-effective

reductions in demand may not be financially attractive to utilities under today's regulatory

regime.

 I recommend three specific policy changes to correct this problem.   The first change is

to allow utilities to recover the expenses for their efficiency programs through mechanisms that

parallel those that they now use to collect the costs of supply investments.   The second is to

recognize that the novelty of some of these programs requires that there be an aggregated test of

whether a utility's demand-side measures are "used and useful".   Both of these changes are

consensually recommended by the members of the collaborative design process, and the record

also demonstrates that they are generally suitable for all large Vermont utilities.

 The third policy change is more controversial.   It arises from recognition that utilities

lose sales when they buy efficiency resources (although quantifying the utility's

net(pIII-129)reduction in earnings may be difficult).   This can deter cost-effective efficiency

investments.  Therefore, I also recommend that utilities should be allowed an opportunity to

recover those lost net earnings, if they can reliably quantify the reduction in earnings caused by

efficiency acquisitions for each rate category.   I recommend that those reduced earnings be

accrued in accounts similar to supply-side Accounts for Funds Used During Construction

(AFUDC) and recovered from the appropriate rate categories over time periods specified in each

utility's next rate case.

A. Risks and rewards

 Least-cost planning should be as good for utilities as it is for utility customers and for

society at large.   It offers tangible and enduring benefits to utility ratepayers and to investors.  

Utilities will benefit from more predictable load, a more competitive service area, less business



risk, stronger financial performance, better regulatory relations and a more positive public image. 

 Customers will benefit from lower bills and more stable rates.  Least-cost planning will also help

protect both groups from the risks of large and lengthy power purchase contracts as well as

expensive plant construction.

 However, in one area, the economic interests of ratepayers and shareholders may diverge

on the benefits of least-cost demand-side investment.   Real financial disincentives to sustained

demand-side efforts are likely to loom large in the minds of utility managers.   Foremost in their

minds are the potential problems of cost recovery and earnings erosions(pIII-130)associated with

large-scale demand-side programs.   These financial hazards appear concrete and immediate,

while utilities view the economic fruits of least-cost planning as intangible and as part of a

somewhat distant future.

 Were the Board to decide that serious utility action on least-cost planning need not

commence for several years, then resolving uncertainties and removing disincentives could

likewise be postponed.   This is not the course of action I recommend.   Elsewhere in this Report,

I have urged prompt and significant changes in utility demand-side strategies in Vermont.  

Accordingly, I am also proposing Board action to redress the perceived obstacles to systematic

and sustained utility pursuit of least-cost demand-side resources.

 All parties agreed that utilities should recover (with financing costs) their direct,

prudently incurred costs for conservation and load management programs, in accordance with the

procedures discussed below.   Some parties also suggested a correction to account for net revenue

losses caused by utility DSM programs.   I recommend its adoption for CVPS, with the important

modifications set out below.

B. Cost Recovery

 Many cost-recovery questions were posed by Vermont's utilities.    What sort of

accounting treatment should be accorded demand-side program costs incurred by a utility that

otherwise would not petition for rate relief?   Once such costs are brought before the Board in a

rate filing, how should they be recovered?  On which, if any, costs should utilities be allowed to

earn a(pIII-131)return in addition to recovery?   For those demand-side expenditures upon which

utilities are given the opportunity to earn a return, what depreciable life should be employed?  

Should utilities be allowed to earn a higher return on demand-side investments as an added

incentive?



 Not all of these cost recovery issues can be resolved before utilities can begin

implementing comprehensive demand-side investment.   Some will have to await a specific

petition by a utility seeking specific recovery for a particular set of demand-side programs.

 Nevertheless, some issues can be resolved at this point.   For example, higher rates of

return for DSM investments are likely to reward spending money more effectively than they

reward achieving efficiency.   And the general principles of cost recovery are well described by

the parties to the collaborative design process and are adopted in the following section.   See

Appendix III-A:  Re Collaborative Design Proposal.   With the exception noted below, they are

also applicable to utilities that are not members of that process.

1. The collaborative design proposal

 The design and implementation of utility DSM programs are continuous undertakings,

subject to numerous incremental decisions.    Utility DSM programs are subject to uncertainties,

variations, and operating conditions determined by territory-specific circumstances and customer

behavior.   The inclusion of utility-sponsored DSM as a significant and essential part of utility

planning for customer requirements is relatively novel(pIII-132)and rapidly evolving.   Cost

recovery for utility DSM expenditures should recognize these circumstances and characteristics.

 The Board should recognize that utility DSM expenditures made in good faith, with due

care for efficient program selection, implementation, and management, with adequate

understanding of DSM program design practice, and as part of a responsible and comprehensive

total DSM program, should be recoverable, subject to normal rate-making principles, except as

alternative rate-making approaches are specified here.

 Implementation of this policy includes the following points:

  1. DSM programs should be deemed used and useful for meeting customer service
requirements if they were reasonably likely, at the time they were placed in service,
to save capacity and energy at a cost which is reasonably likely (at the time the
investment is made) to be competitive with the utility's avoidable cost of acquiring
and delivering additional power supply.

  2. DSM programs are used and useful for research and development (R & D) purposes
if there was, at the time the investment was made, a reasonable basis to believe that
they would produce cost-effective savings, or that they would lead to the
development of cost-effective programs.

  3. There should be a rebuttable presumption that development and approval of a
program through the collaborative process constitutes one "reasonable basis", for
belief that they will produce, or lead to the production of, cost-effective programs.



  4. A program remains used and useful until such time that the utility determines, or
should have determined, with prudent monitoring and evaluation, that the program is
not cost-effective, either for R & D or for energy savings.

  5. There should be a rebuttable presumption that review and approval of a program
through the collaborative(pIII-133)process constitutes a reasonable basis for
determining whether continuation of the program is cost-effective.

  6. Prudent termination of an uneconomic program will not affect recovery of costs
incurred prior to the termination.

  7. Programs that are not cost-effective for saving energy and capacity, but are expected
to lead to the development of cost-effective programs continue to be used and useful
for R & D, as long as they are reasonably expected to provide benefits, such as data
collection, capability building, or program continuity, which justify their costs.

  8. Prudent DSM program management consists of the actions which would be taken
contemporaneously by a responsible professional familiar with DSM program
implementation and evaluation.

  9. Prudent DSM program management requires prudent program implementation and
monitoring, including monitoring of potentially uneconomic programs, to determine
whether they should be terminated, modified, expanded, contracted, or continued for
R & D or other valid purposes, and also including the adequacy and allocation of
evaluation resources, and the frequency of program reviews.

10. Any aspects (including, but not limited to, the scope, incentives, marketing and
monitoring methodology) of a DSM program that were developed through an
approved collaborative design process, should be subject to a rebuttable presumption
of prudence at the time of the collaborative process review.

2. Other parties

 My recommendations for all utilities are similar to the consensual proposals of the

collaborative design parties.   In general they parallel the treatment of supply side investments; 

that is, they allow the accrual of deferred accounts that represent actual DSM expenditures, with

interest accruing to those accounts until the filing of the utility's next rate case.   That rate case

will then determine which of those expenditures should be capitalized, and which should

be(pIII-134)expensed, largely on the basis of the length of the benefits caused by the investments.

 One specific difference does arise when moving beyond the context of the collaborative

design process.   The collaborative parties agreed that CVPS should be able to recover

expenditures that were in excess of those predicted in previous rate cases, to the extent that those

expenditures were greater because CVPS expanded the scope of its programs (but not if

expenditures were higher because of cost over-runs within the original scope of programs).  



They rely upon the collaborative process to provide non-controversial definitions of such

expansions in scope.   In the absence of that process, other utilities will have to bear the full

burden of proof when seeking to recover DSM expenditures in excess of those predicted in prior

rate cases.

3. The aggregate "used and useful" test

 Central Vermont and GMP have asked for a clarification of the application of the "used

and useful" test to DSM expenditures and investments.   The legitimacy of that concern stems

primarily from utilities current inexperience with major demand-side investments.   As discussed

in Module 2, Vermont utilities know little about the actual costs and performance of many

demand-side measures, particularly advanced commercial and industrial efficiency

improvements.   They have little experience with incentive programs for accelerating the

installation of such measures.

 (pIII-135)Given this lack of knowledge, it is understandable that utilities contemplate the

used and useful standard with trepidation in the context of demand-side investments.   This

concern is particularly credible when the used and useful principle is juxtaposed with the policies

recommended for adoption in Modules 3 and 5.   Module 5 concluded that utilities should

promptly begin developing the capability to deliver comprehensive energy efficiency resources

on a strategic scale.   Module 3 found that this imperative will require aggressive

experimentation to influence the behavior of numerous customers, efforts which may involve

several successive failures in order to prevail.   In essence, capability building efforts almost

require utilities to make mistakes.   For example, one Module 3 design principle is to "aim high"

in order to establish supply curves for conservation resources available from customer groups.

 Utilities say that they fear they might be subject to penalties under the used and useful

principle even with conservation program delivering maximum savings at minimum cost.  

Several years into such a successful demand-side investment, alternative supply costs could

decline (as occurred when oil prices fell after 1984).   Such a change could render the

demand-side resources uneconomic in comparison with the newly lower marginal supply costs,

even though the efficiency acquisition appeared cost-effective at the original supply cost

projections.



    57.  This does not mean that utilities need not act promptly to modify programs they discover to be uneconomical.  

The prudence standard requires evaluation procedures to monitor cost-effectiveness in a way that allows for

mid-course correction.

 As utilities now interpret the used and useful standard, such a development would

require them to absorb the(pIII-136)costs of the demand-side programs. That fear deters

programs that the public interest requires.

 The Board should accept demand-side programs as used and useful if they are reasonably

expected to be cost-effective at the time the expenditures are made based on generally accepted

and available data and assumptions.   Moreover, the used and useful threshold should apply to

the entire portfolio of a utility's demand-side programs, not just to each measure or to each

individual customer.

 There are several reasons for broadening the used and useful standard to the portfolio as

a whole, rather than applying it to individual programs.   First, it would be administratively

impractical to require utilities to justify every single measure as used and useful in order to obtain

cost recovery.   A second reason for judging the constellation of programs is the requirement

recommended in Module 3 that programs be comprehensively focussed.   Another justification

for this broader scope is the notion established in Module 5 that full-scale implementation is

needed for demand-side programs to materially affect supply planning, and thereby become

demand-side resources.

 This application of the used and useful standard should protect utilities from

unreasonable hindsight while protecting ratepayers from egregious mismanagement of

demand-side investments.   Utilities should rest assured that a program will not be penalized by a

determination that it is not used and(pIII-137)useful if it was a reasonable sub-part of a

cost-effective comprehensive set of measures.57

B. Pre-approval and risk reduction

 Utilities face some recovery risks because they have no guarantee that their internal

projections will be seen as reasonable, or that their management of on-going programs will be

found to be prudent and cost-effective.   Those risks are inevitable parts of the utility's pattern of

business and they cannot be eliminated.   However, they can be reduced, and that risk-reduction

benefits both ratepayers and investors.



    58.  In essence, Module 7 establishes a  one-time mandatory pre-approval process by requiring utilities to submit

for Board  review their demand-side plans in order to demonstrate consistency with the princip les set forth in this

decision.

 This proceeding demonstrated three ways of dealing with those risks.   One is to enter

into a collaborative design process, as Central Vermont has done.  The consensual results of such

a process deserve a rebuttable presumption of regularity.

 A second approach is to undergo a process of pre-approval for the demand-side

portfolio.58  The parties to the collaborative design process have recommended such a process,

GMP has requested it as well, and the recent amendments to 30 V.S.A. Sec. 209(d) clearly

authorize it.   I recommend the commencement of a rule-making on this issue, following

an(pIII-138)opportunity for the submission of proposed rules by interested parties.   However, it

should be clear that prior review can only "sanctify" decisions to design and commence such

programs;  implementation and continuance inevitably require prudent responses to future

knowledge that cannot be pre-judged. 

 The third option for utilities is to rely upon internal expertise to prudently develop and

use useful demand-side investments, postponing a used and useful determination until they file

for recovery of costs in a subsequent rate case.   This procedure is certainly possible, and

comprehensive cost-effective efficiency programs should arise from it.   However, it leaves

greater risks in place than the preceding methods.

C. Efficiency and reduced earnings

 Central Vermont, CLF, VNRC, and VPIRG argued that Central Vermont's opportunity to

earn its return should not be adversely affected if implementation of DSM programs causes

reduced net revenues.   I find that those parties have made credible arguments that current

regulatory rules create a disincentive that discourages the effective pursuit of all cost-effective

efficiency measures.

 Efficiency services will result in immediate reduction in consumption and, thus, in lower

bill payments and reduced utility revenues.   Efficiency services will also result in reduced utility

costs.   However, the reduction in revenues will "show-up" on utility balance sheets more quickly

than the reduction in costs.   This is because bills are set to cover both the short-term (variable)

and long-term (fixed) costs of the(pIII-139)utility.   When consumption is reduced, customers see

the immediate benefit of reducing their payments for both types of costs;  however the utility's



immediate benefit is limited to reduction of its short-term variable costs.   If the differences

between these two types of costs are significant, then utility bills are reduced more than

short-term costs.   If so, there will be a "net reduction" in the utility's earnings.   This condition

will continue until a subsequent rate case sets new rates to recover both short- and long-term

costs;  however, it will be recreated immediately after each rate case as long as future efficiency

programs reduce revenues by more than the short-term variable costs that they avoid.   This

reduction in earnings represents a powerful disincentive against utility acquisition of all

cost-effective efficiency resources.

 One basic fact lends credence to the theory that fears of revenue erosion create a

disincentive for utility pursuit of efficiency programs.   It is surely no accident that utilities that

have vigorously pushed to shift load from peak periods to other times, yet they have failed to

effectively shift loads off their systems altogether.   That observation--the most salient fact

demonstrated by Module 1--is entirely consistent with the CLF/Central Vermont description of

existing incentives, as rewarding peak shifting with reduced costs for constant revenue, while

deterring load reductions through revenue erosions that can exceed savings in costs.

 The witnesses' testimony about this disincentive is also bolstered by the concern

expressed by numerous public service commissions.   Testimony noted California's

Electric(pIII-140)Revenue Adjustment Mechanism (ERAM), but it is hardly an isolated example. 

 In general, as DSM measures have moved from the periphery to the center of resource planning,

it has become correspondingly important to address this issue.   A review of only the last few

months of utility commission orders shows that at least six different states believe that revenue

erosion is a problem that needs to be addressed:

 (1) The Massachusetts D.P.U., in a comprehensive order on integrated planning,

specifically stated that future cases would provide "for recovery of lost revenues associated with

utility-financed energy savings...."  Docket No. DPU 86-36, at 35-36, MA D.P.U. (11/30/88).

 (2) The Wisconsin P.S.C. recognized that traditional rate-making rewards utilities for

sales in excess of those forecasted, thus deterring them from efficiency measures that reduce

sales.   It noted that countervailing factors (such as risk mitigation) did exist and opened a

"revenue erosion" rule-making to review all "mechanisms to reduce this disincentive to least-cost

planning." Order 05-EP-5, at 23, WI P.S.C. (4/6/89).

 (3) The P.U.C. of Maine commenced a similar rule-making, noting that, under existing

cost-recovery mechanisms, "successful implementation of cost-effective conservation programs



may result in revenue erosion to the utility...."  It requested proposals to "reasonably assure that

successful implementation of energy efficiency programs [is] more profitable to the utility than

more costly alternatives, regardless of whether the more costly alternatives are supply

or(pIII-141)demand side resources."   Docket No. 88-310, App. A at 2, ME P.U.C. (1/5/89).

 (4) Minnesota's P.U.C. stated that it "has been, and continues to be, concerned that the

current rate-making process may tend to discourage utilities from making optimum use of

demand-side resources, especially energy conservation...."  As a result, it opened a proceeding

that required utilities to "file proposals that remove disincentives and/or provide incentives to

promote the adoption by electric utilities of cost effective demand-side management resource

options."   Docket No. E-999/CI-89-212, at 1, 3, MN P.U.C. (5/22/89).

 (5) The New York P.S.C. noted the same concerns and required comments on off-setting

"Rate Incentive Proposals" with a Notice Soliciting Comments on the same issues in Case No.

89-E-041, NY P.S.C. (4/13/89).

 (6) Idaho's P.U.C. specifically required utilities to calculate the size of reduced earnings

caused by energy conservation efforts, and asked for comments on how to "break the linkage

which now exists between sales and increased utility earnings."   Case No.  GNR-E-89-2, at 2, ID

P.U.C. (5/15/89).

 In Vermont, this issue was raised by the Order Opening Investigation, and several

corrective mechanisms were addressed by witnesses in the course of this proceeding.   See, e.g.

Findings re CVPS originally proposed "CARE" proposal. After extensive discussions most of the

parties to the Collaborative Design Process (other than the DPS) recommended an Efficiency

Incentive Adjustment (EIA) mechanism to offset this disincentive.

 (pIII-142)Under the EIA proposal, Central Vermont would file annual tariff revisions.  

Each filing would include two corrections, each contributing to an adjusted surcharge on

customer bills.   One correction would be based on the best reasonable estimate of revenues

likely to be lost due to CVPS' efforts in the coming year;  the other would be the best reasonable

estimate of the way in which lost revenues within the preceding year had actually differed from

the initial estimate.   In each case, net revenue loses are defined in detail, essentially as equal to

net lost earnings;  i.e., the reduction in revenues caused by CVPS' DSM efforts, net of all related

reductions in short-term costs.

(1) Legality of a revenue correction



 The DPS argued that "the EIA mechanism appears to be illegal under Vermont law."  

DPS Memorandum of 4/21/89 at 2.   It makes a two-fold argument:  (1) the EIA should be

rejected as retroactive, thus violating the principles of In re CVPS, 144 Vt. 46 (1984), and (2) it

should be rejected as a selective updating of certain cost factors, as prohibited by In re NET, 145

Vt.  309 (1984).   The DPS notes that, since those cases were decided, the legislature has twice

amended Title 30 "for the purpose of encouraging conservation." 30 V.S.A. Secs. 209(d), 218(b). 

 However, even after reviewing those sections, the:

  Department believes that the language of sections 209(d) and 218(b) could support the

creation of new regulatory mechanisms, but the EIA mechanism proposed by Central Vermont

and Intervenors goes far beyond what could reasonably be justified by that statutory language and

intent.   DPS Memorandum of 4/21/89 at 3.

 (pIII-143)In contrast, CVPS, CLF, VNRC, and VPIRG contend that, in addition to being

justified by recent amendments, the EIA mechanism violates neither the Vermont Supreme

Court's traditional interpretations of retroactivity nor its reading of selective updating.   They note

that In re CVPS, prohibited neither recoveries of extra-ordinary expenses nor recoveries that

were authorized by statute.   Id., at 55-60.   They also note that the purpose of the prohibition is

to prohibit recovery of costs that were caused by management misjudgment:

  Once it is clear that a particular cost is "extraordinary" and that it does not result from

company mismanagement, or imperfect forecasts, treatment of such costs through appropriate

amortization and future rate determinations does not constitute a "true-up" of past calculations,

because a truly extraordinary cost by definition would not be factored into the original rate.   In re

GMP, 147 Vt.  509, 512 (1986).

They argue that DSM revenue erosion is extraordinary because of its novelty, because it

would be limited to a five-year life, because lost revenues are not included in current rates, were

not intended to be covered by current rates, and at this time cannot properly be included in

forecast rates.   In particular, the purpose of collaborative DSM efforts "is to produce

improvements that are significantly better than past averages" that underlay test-year calculations. 

 Brief of CLF et al. 42189 at 10.   They also note that, in contrast to the CVPS prohibition, these

revenue losses are caused by good management, rather than by mis-management.   Thus, a

correction for reduced earnings caused by DSM programs does not violate the ban on

retroactivity.



    59.  These conclusions are not dependent upon the fact that the initial proposal is limited to a five-year life;  thus I

am no t recommending a defined "sunset" on the recommended Account Correcting for Efficiency.   However, if

forecasts of DSM capabilities rise to the level where it becomes possible to reliably incorporate them into future rate

cases, then one major justification for this proposal would no longer exist.

 (pIII-144)As to the In re NET prohibition of selective updating, the EIA proponents

contend that their annual filing mechanism avoids the problem. Provided that the EIA is filed

under 30 V.S.A. Sec.  225, a full rate investigation must be possible, but need not actually be

conducted:

... to require on every occasion complete reexamination of the rate
structure of a utility would be wasteful and redundant.   Absent a
demonstration of significant change, it would seem that the previously
filed evidence on other aspects, as evaluated by previous Board decision,
should stand.   In re Allied Power & Light, 132 Vt.  354, 364 (1974).

 I have concluded that the proposed EIA does not violate the prohibition on retroactive

rule-making.   It is designed to correct for revenue losses that are "extraordinary" in the sense that

they grow as the utility effectively pursues efficiency, unlike traditional costs, which shrink as the

utility increases the efficiencies of its operations.   The DPS is correct in arguing that the

legislative amendments to Secs. 209 and 218 do not dictate this result;  however, they do indicate

a clear legislative intent to promote the DSM efforts.   In that sense, they certainly support a

recognition that revenue losses caused by DSM are not "ordinary".    In addition, it is clear that

these reduced earnings were not "factored into the original rate," In re GMP, supra, and thus that

they do not fall within the original prohibition.59

 (pIII-145)I have also concluded that the specific mechanics of the EIA proposal would

either violate the ban on selective updating, or fail to serve their purpose.   The proposal

contemplates annual filings;  theoretically CVPS' entire cost-of-service and revenue requirement

would be subject to review in each of these.   However, the parties clearly contemplate a practice

in which only the calculation and recovery of net revenue losses caused by DSM would actually

be reviewed.   If that expectation rose to the level of a presumption, it would clearly raise

concerns about selective updating.   If it failed to rise to that level, the EIA review would fail to

produce its desired efficiency, and could easily become the trigger for a repeated series of

detailed annual rate cases.

 For these reasons, I recommend that the substance of the EIA proposal be accepted as

legal, to the degree that the utility can demonstrate and quantify the net earnings reductions



    60.  Investors may share the sentiment that John Maynard Keynes expressed when asked whether his theories

would work in the long-run:  "In the long-run, we are all dead."

caused by its own actions.   However, I also recommend that the EIA's mechanics be replaced

with a system of deferred accounts that will not be selective because they can be reviewed as part

of the company's next general rate case.   If, as I find, such a correction mechanism is legal, but

not required, the next question is whether policy arguments support its adoption.

(2) Merits of a revenue correction

 In addition to its legal arguments, the Department presented several policy arguments

against a correction for revenue erosion.   Many of these arguments deserve serious

consideration.   However, I have concluded that those contentions(pIII-146)are outweighed by

the weight of the evidence and the need for prompt and aggressive acquisition of all

cost-effective efficiency resources:

 (1) As a matter of economic theory, all costs are variable in the long-run.  Thus, there

will ultimately be no "net" revenue loss since production costs will eventually fall as a result of

reduced demand.   In this sense, revenue erosion is "merely" a matter of financing, with no true

economic significance.

 One can accept this theory, but still find a correction needed.    This is because

immediate financing requirements affect investor expectations and utility behavior at least as

strongly as long-run economics.60

 (2) Customers should receive all of the benefits of increased efficiencies;  this argument

is linked to the prior observation that long-term, as well as short-term, costs will be saved.  

Again, this argument has merit, but it fails to recognize the effect of timing.    In fact, as long-run

costs are reduced, each future rate case will reflect those savings in reduced revenue

requirements;  the immediate problem is how to avoid the disincentive caused by distributing

those savings to ratepayers before they are received by utilities.

 (3) Another argument is that DSM benefits (such as risk reduction and reduced

competitive pressures) create financial benefits that are adequate to offset the disincentive of

reduced(pIII-147)net revenues.   These benefits certainly exist, and they may replace the need for

a correction in the future. Currently, however, they have not yet been quantified and investors

may not perceive them accurately.   For the present, it seems more straightforward to deal with



    61.  CLF witness Chaisson advocated incentives rather than coercion and quoted former Maine P.U.C.

Commissioner David Moskowitz as saying that forcing a utility to effectively pursue efficiency was like "pushing a

wet noodle uphill."   Tr. 5/1/89 at 58.

    62.  This accepts the traditional view of utility regulation as a two-ended relationship  between a monopoly utility

and the regulatory representatives of its customers.   If utility regulation is a multi-party relationship, then the

carrot/stick model can be replaced with a vision of competitive pressures. Pressures from competitors and

co-generators may then create all the necessary incentives to ensure that utilities aggressively pursue comprehensive

DSM measures directly, or through bidding.   This day may be coming, but the evidence has not persuaded me that it

has yet arrived.   Most importantly, slowly growing competitive pressures are likely to have inequitable effects on

varying rate classes.   For example, if a utility feels threatened by co-generation it may respond with efficiency

programs for large users, but there may be no benefits for small users--indeed they may be the source of

cross-subsidies to lower rates for large users.

them in their traditional context--the risk element of rate-of-return analysis--than as unarticulated

offsets to net revenue losses.

 (4) The DPS also suggests that a revenue correction is unneeded because the Board can

use other tools to force utilities to pursue least-cost strategies. These tools range from rejecting

supply alternatives, through management reviews, to penalizing rates of return for poor

management, or disallowances of costs in excess of DSM alternatives, to adjusting rates of return

in response to DSM investments, and on to franchise reviews.   I have concluded that each of

these tools may be appropriate if today's recommendations do not lead to prompt and

comprehensive DSM programs.

 However, I do not recommend those measures now.   The first reason is pragmatic:  a

belief that the DPS' suggestions will not work as well as revenue correction.   DSM programs are

extremely sensitive to the skills and enthusiasm of their managers.   They also require utilities to

acquire resources from hundreds of thousands of customers, rather than from a few dozen

traditional suppliers.   Thus, they are very hard to police.61 (pIII-148)In this context, incentive

"carrots" are likely to produce better results than disincentive "sticks".62

 A second reason is that the correction is just and reasonable if the utility can clearly

quantify the degree to which its own actions have caused the reduced consumption.   The basic

premise of DSM programs is that they will lead to societal savings.   If prompt and aggressive

utility actions create those savings then it would be possible to share them between ratepayers

and utilities.   Including all savings--short-term and long-term--in immediate bill reductions, but

giving the utility a deferred credit for savings that have not yet occurred hardly seems unfair.

 (5) The DPS also suggests that, if a revenue correction is allowed it should be limited to

the extent that revenues are reduced below those specified in the "test year" used in the utility's



    63.  This explains the importance of ensuring that each rate case balances all  "known and measurable" changes in

costs against all corresponding changes in revenues.

    64.  Examples of mechanisms that are focussed on sales levels include those originally advanced by Central

Vermont (the CARE mechanism) and by CLF witness Chernick (the ReSToRe mechanism), as well as the ERAM

mechanism used by California utilities.

last rate case.   This suggestion has surface appeal because it suggests a limited role for the

correction-- maintaining the revenue level set in the utility's last rate case.   However, the actual

problem revolves around(pIII-149)earnings, not just revenues.   A basic premise of rate-of-return

regulation is that changing revenues and costs will roughly offset each other, and that new

rate-cases will be held when they fail to do so.   Thus, historical test-year revenues are valid

bench-marks only to the degree that they are balanced against historical test-year costs.63  When

costs change in subsequent years, then historical test-year revenues are no longer an appropriate

bench-mark.

 (6) A final issue is important.   Measuring a utility's net earnings reductions requires a

calculation of the reduced consumption caused by the utility's own efforts.   Thus, effects of

economic trends, weather changes, statutes (except to the degree that utilities help implement

them), or free riders must be excluded from the calculation.   This offers a fertile field for

controversy in which it may be difficult for the Board to resolve disputes. The Collaborative

Design Process offers one tool for resolving such disputes. If experts who have truly divergent

interests and detailed knowledge of specific programs can agree upon calculations of their

effects, then I recommend that the Board grant those calculations a presumption of propriety. If

all the parties to the collaborative design process cannot agree upon those calculations, or if

utilities other than Central Vermont seek similar correction accounts, then the Board should

require the utilities to bear the burden(pIII-150)of proving that they have actually caused the net

revenue reductions that they seek to collect.

 For the reasons above, I recommend that the Board allow Central Vermont to accrue net

revenue reductions in an Account Correcting for Efficiency, as described in Appendix III-A: 

Order Re Collaborative Design Process.   Revenues to offset that Account should be collected

from appropriate rate classes over time periods specified in the utility's next rate case.

 This policy should make CVPS financially indifferent to the number of billing units

displaced by demand-side investments.   Thus, the Account Correcting for Efficiency is clearly

distinct from, and preferable to, proposals to make utilities indifferent to the sales levels.64   As



such it is a balanced approach that promotes the general good by mitigating current disincentives

to the prompt and efficient acquisition of all cost-effective energy efficiency resources, and it

does so in a manner that does not violate the prohibition on selective updating.



    65.  The dates of these filing requirements are consistent with those required by the DPS Twenty-Year Plan for the

next three years.    Thus filings may be coordinated with the filings already required by the DPS Twenty-Year Plan.

Within the next few years, the DPS may wish to revise the Twenty-Year Plan to be consistent with triennial reviews.

 (pIII-151)MODULE 7:  IMPLEMENTING INTEGRATED LEAST-COST STRATEGIES

 

 A. Summary and overview

 Module 7 reviewed Vermont's necessities for implementing integrated least-cost

planning and acquiring economical energy efficiency resources.   It considered requirements for

utility planning and action, and any appropriate changes in governmental policies and

regulations.   Based on the evidence throughout this proceeding, I recommend the following

utility requirements and governmental actions.

 As to utilities, I recommend that the Board require Vermont utilities to begin pursuing

least-cost strategies that integrate both supply and demand options in accordance with the criteria

outlined in earlier modules.   More specifically, I recommend that the Board require Vermont

utilities to file three increasingly detailed plans between now and April 15, 1990, indicating the

specific ways in which they will do so.   Those plans should be updated every three years

thereafter.65 I also recommend that the Board clearly state that failure to fully pursue all

cost-effective energy efficiency and load-management measures can, in and of itself, lead to

denial of otherwise appropriate requests to approve power supply contracts or investments.

 As to governmental policies, I recommend:

 (pIII-152)(1) a clarification of the Board's policies in regard to recovery of the costs for

acquiring energy efficiency resources;

 (2) the proposal and adoption of Board rules creating a pre-approval process for major

expenditures for acquisition of energy efficiency resources;

 (3) vigorous use of the Act 250 process to increase its already strong contributions to

efficiency gains for all Vermont;

 (4) a serious and aggressive commitment to the pursuit of energy efficiency by the State

of Vermont, as an owner and manager of buildings and equipment;  and

 (5) an expansion and re-focussing of low-income assistance programs to ensure that they

address weatherization and other energy efficiency opportunities that are currently being lost

because of the need to respond to immediate priorities, such as fuel assistance.



    66.  If there is any doubt about this, then it would be helpful for the General Assembly to clarify the Board's

authority to pursue policies and require actions that will ensure the provision of utility energy services at the lowest

life-cycle cost for Vermonters, consistent with consideration of the environmental consequences of acquiring those

energy services.

    67.  M odule 5 discusses even-handed comparisons of demand and supply alternatives.;   Appendix III-B sets out a

formula for doing so.

    68.  This principle is set out in greater detail in Module 4

 As to statutory changes, I have concluded that the utility requirements and Public Service

Board actions recommended above are consistent with the requirements of existing law.66  Other

state governmental actions are beyond the jurisdiction of the Board.   However, the evidence in

this proceeding clearly demonstrated that they would promote the general good and I strongly

recommend any legislative action necessary to ensure that they are pursued.

(pIII-153)B. Policy changes

 Module 7 focused on the ways in which Vermont should implement integrated least-cost

planning.   This goal requires at least two steps:  stating generic principles that apply to all such

efforts, and specifying measures appropriate for each Vermont utility.

 This sub-section sets forth the generic principles which should be followed in each

utility's action plans.   The following sub-section describes those principles with the current

status of each of Vermont's larger utilities.   A final sub-section sets out the specific actions that I

recommend the Board require from utilities at this time.

 One basic principle underlies all these elements:  energy efficiencies should be viewed as

sources of supply that are pursued with the same dedication, skill, and effectiveness as traditional

generation and purchase opportunities. From this principle arises the need to build the capability

to deliver demand-side resources with the same speed and reliability that utilities have developed

on the supply side.   In addition, utilities must be able to compare supply and demand

opportunities on a level playing field that explicitly recognizes both the monetary and

non-monetary costs of each opportunity, over the expected life of the resources.67

 (pIII-154)Two secondary principles should guide the pursuit of demand-side resources

within integrated resource planning.   The first is that utilities should pursue all demand-side

resources that are available for less than the total societal cost of alternative supply resources.68

The second is that utilities should "buy" efficiency resources through comprehensive



    69.  Module 3 describes comprehensive programs.   In general, programs should be comprehensive in terms of the

customers they target, the end-uses and technologies they address, the services and incentives they provide, and the

choices they offer.   Lost opportunities typically arise in two forms.   The first occurs in new construction when

low-cost efficiency savings are foregone, and later retrofits would be less cost-effective.   The second occurs when a

demand-side program is too limited;  if so it can "cream-skim" the most-cost effective savings and rendering the

remaining opportunities too costly to pursue later.

    70.  Module 6  addresses the issue of financial incentives.

demand-side investments, rather than "selling" efficiency measures piecemeal.   In particular, a

comprehensive demand-side portfolio must address lost-opportunity resources, in addition to the

appropriate broad range of efficiency opportunities.69

 Finally, the integrated least-cost plan which is best for consumers should also be the

most rewarding plan for utilities.   Regulatory treatment of utilities should create appropriate

disincentives for failure to acquire cost-effective demand-side resources and appropriate

incentives for success in acquiring those resources.   More specifically, utility investments in

demand-side resources should provide the same financial benefits as comparable investments in

supply-side resources.   In addition, utilities should not suffer a(pIII-155)significant loss in

earnings as a result of successfully pursuing resources which are beneficial to their customers.70

 Vermont's utilities have not yet put these principles into practice.   Nor has our State

government.

 Vermont utilities' abilities to deliver and compare these resources are still at an

embryonic stage.   Development is uneven.    For example, in the course of this docket Central

Vermont (with its collaborative partners) has begun to develop the capability to deliver these

resources, yet it has not yet presented a formal integrated resource plan.   In contrast, Green

Mountain and BED have presented integrated resource plans which begin to explicitly compare

supply and demand resources;  yet neither utility has yet demonstrated the capability to acquire

strategic quantities of cost-effective demand-side resources.   VGS and Citizens have

demonstrated neither integrated planning nor implementation capabilities.

 The DPS 20-Year Plan represents a first step toward developing the ability of all

Vermont utilities to integrate their consideration of supply and demand resource alternatives.   It

should be agressively pursued, and parallel steps should be rapidly taken to develop

implementation skills.

 Historically, Vermont's utility demand-side programs have successfully focussed on load

control and peak shifting.   Efforts to raise efficiency have neither been comprehensive, nor



designed to pursue lost opportunities.   When offered at all, these programs have been offered

"for sale" to consumers who(pIII-156)choose to use them, rather than treated as part of the

utility's obligation to purchase all cost-effective efficiency savings from consumers.

 Current regulatory treatment of demand-side investments does not inspire vigorous

pursuit of all cost-effective opportunities.   This takes two forms. The first is uncertainty about

accounting treatment of significant demand-side expenditures, including the appropriate tests for

the prudence and cost-effectiveness of those expenditures.   The second, and more controversial

problem, is a failure to recognize that reduced energy sales also reduce corporate earnings.   In

the short run, this has the same financial consequences as an increased but unrecoverable cost.  

If this deters cost-effective demand-side resources, then it increases total societal costs in both

the short and long run.

1. Generic needs

 Several forms of action are needed to rectify these deficiencies:

(1) As a first priority, Vermont utilities need to develop the ability to deliver energy
efficiency resources.   They should promptly design and implement comprehensive
demand-side programs that will pursue all societally cost-effective efficiency resources
available from all customer groups.   These plans should be developed in accordance with
the criteria set out above.  These include comprehensive design and allowances for
external costs and uncertainty costs when compared with supply alternatives.   Action
plans for developing these programs should be filed by August 15, 1989, and detailed
implementation plans should be filed by November 15, 1989, and annually thereafter.

(2) Second, Vermont utilities must prepare integrated resource plans that explicitly
recognize the effects of acquiring those resources.   These filings should be done at least
as promptly as is necessary to file them in concurrence with filings required by the DPS
20-Year Plan.

(pIII-157)(3) The Public Service Board should propose a set of rules allowing prior
approval of major utility expenditures for demand-side management.   Such rules should
reduce the risk of "prudency" disallowances for the commencement and design of DSM
programs, but they should not prejudge the implementation or continuance of such
programs.   The recent prior approval rules of the Maine Public Service Commission
offer a useful model for such rules and the Vermont legislature's 1989 amendments to 30
V.S.A. Sec.  209(d) offer a clear statutory basis.

(4) Finally, the Public Service Board should clarify the applicable rules for recovery of
demand-side expenditures, and should explicitly recognize and offset the disincentive
created by efficiency investments which reduce earnings.   Adoption of the principles
discussed in Module 6 will accomplish this result.



(5) In addition, serious actions should be taken which go beyond the jurisdiction of the
Public Service Board:

The government of the state of Vermont should make a public commitment to
aggressively increase the energy efficiency of its own facilities.   I have not made formal
findings on this point, because it goes beyond the jurisdiction of the Board.   However,
the people of Vermont should be aware that significant testimony indicated that major
unrealized efficiencies exist in state buildings in such areas as lighting, heating and
cooling equipment, and improved windows.   Aggressive investments in these fields
would yield long-term financial savings to the State, and would also serve as an
appropriate signal of the credibility of the state government's commitment to energy
efficiency.

Act 250 hearings have been one of the most dramatically successful fields for the pursuit
of efficiency savings.   Participation by the Department, by Central Vermont, and (to a
lesser extent) by other utilities has significantly reduced the growth in electric residential
heating, at a very low cost.   This opportunity should be used to an even greater extent in
the future.    In particular, Act 250's requirement for "best available" technology in all
areas of energy efficiency technology should be addressed in future hearings.
Systematically developing this capability appears to offer an extremely cost-effective
opportunity for utility pursuit of efficiency resources.   The Board should consider
requiring periodic reports from utilities on their use of this opportunity.

Both equity and economic efficiency require concerted efforts for realizing the large
reservoirs of untapped efficiency potential available from low-income households.  
Utility efforts in this area are an essential part of the comprehensive programs required
above.    In addition,(pIII-158)however, the government of Vermont should specifically
pursue those resources through programs (such as weatherization) that will reduce
Vermont's future expenditures for the prolonged use of sub-standard housing stock and
wasteful appliances.   Those programs should aim at goals which go beyond the "mere"
month-to-month alleviation of human suffering and, thus, should supplement, rather than
replace existing programs.

2. Requirements for all utilities

 Least-cost planning requires utilities to invest in efficiency savings whenever it is likely

to be cost-effective, and to do so throughout all customer classes.   However, evidence in

Modules 2, 3, and 5 demonstrated that Vermont utilities need to concentrate on demand-side

investment in several key areas.   Each utility should specifically address these areas in their

action plan filings:

Commercial and industrial efficiency improvements, especially from new construction
and commercial lighting.

Cost-effective fuel-switching, including electric heat conversions.



    71.  This is not always the case.   In extremely energy-efficient buildings with minimal heating loads, for example,

the low capital cost of an electric space heating system may offset the high but infrequent operating costs.

    72.  The W isconsin Public Service Commission reaffirmed a similar approach in its recent advance plan order.  

See Order in Docket 05-EP-5 at 11, and Appendix E.

    73.  W isconsin regulators have long recognized  the special needs and opportunities for utility investment in

low-income energy efficiency, both by electric and gas utilities.   See Findings of Fact and Order of the Wisconsin

PSC in Docket 05-UI-12, April 20, 1982, at 13-15.   The Commission observed that conventional utility information

and loan programs do:

... not make conservation achievab le by low-income utility customers.   Even if

provided with the proper conservation information, low-income utility customers have

no funds to invest in cost-justified conservation measures. This situation is unreasonable

as it causes other utility ratepayers to bear needless costs associated with both

uncollectible utility bills and increased demands for energy.   Id. at 13-14.

Aggressive targeting of low-income efficiency potential.

 Commercial and industrial (C/I) efficiency improvements are promising resources for

several reasons:  this class is primarily responsible for load growth;  C/I customers are especially

resistant to cost-effective efficiency improvement;  they have been largely ignored by past utility

efficiency programs;  efficient technology applicable to their end-uses has rapidly advanced in

the past five years;  and new C/I facilities present the bulk of lost opportunities for utilities.

 All utilities recognized that electricity is almost(pIII-159)always an uneconomical source

of space heating.71 Module 4 established that the societal perspective should be the threshold test

of resource cost-effectiveness.   This perspective is especially critical for evaluating

fuel-switching.   Utilities should develop a process for determining the most cost-effective

combinations of energy-efficiency and space heating energy source through a fuel-blind

evaluation.72

 Low-income households offer a classic example of how market barriers can interact to

retard efficiency investment.   Low-income households have virtually no access to capital on any

terms.   They rarely own their own homes.   Thus, they have little motivation to invest even if

they had the means.   Even with access to enough capital to finance efficiency investments and

the incentive to invest it, the specific financial risks of parting with the funds would pose a high

hurdle.   Finally, low-income people are less able to obtain and act on the information needed to

choose among efficiency options.   Hence, the least-cost strategy is probably to invest directly

and completely in measures needed to yield all cost-effective efficiency savings. Vermont

utilities should plan to act accordingly.73



(pIII-160)3. Pre-approval and cost recovery

 Utilities may find it desirable to obtain prior Board approval for demand-side program

expenditures;  they also seek to reduce risks related to cost recovery and accounting.   One

technique is to use a collaborative process.   Such a process allows utilities to minimize disputes

about the content and costs of DSM programs, as well as about the underlying assumptions and

measurements to be used for calculating the effect of DSM programs.   Thus, it also helps define

net earnings erosion caused by DSM programs.

 Other techniques are possible.   For example, GMP urges the Board to make a

pre-approval process available to utilities as an alternative to full-scale review of utility resource

plans, the collaborative process, or a full-fledged rate case.   In its memorandum, GMP

recommends that such a pre-approval alternative "be made available as an option to a utility

about to embark on an expensive DSM project".   GMP letter of 5/11/89.

 I have concluded that such an alternative could be helpful.   However, the Board should

not adopt a process to grant pre-approval for individual demand-side programs.   Module

3(pIII-161)demonstrates that it is not possible to judge the reasonableness of a single project

without examining it as a component of a comprehensive demand-side strategy.   For example,

GMP could present a program or measure that might appear reasonable in its own right;

however, the scope, costs, structure, and timing of that effort could be deficient in the broader

context of other demand-side opportunities.

 Accordingly, the Board should propose rules that offer utilities an alternative prior

review process.   However, utilities should be prepared to present their demand-side strategies as

a comprehensive set of programs.   In such a review, the Board should consider the

reasonableness of the program expenditures, the adequacy of DSM plans in view of overall

resource needs, and the utility's proposed accounting treatment of the programs.   In addition, it

should be clear that the pre-approval process relates to program conception, design, and

evaluation principles;  however it cannot pre-judge the prudence of actual implementation or of

continuance of pre-approved programs in light of future knowledge.

4. Structuring a least-cost planning process

 The structure of a least-cost planning process requires several elements, one of which

could be a moratorium on new supply purchases, pending development of full Integrated

Resource Plans and DSM implementation capabilities.   I am not making such a recommendation



at this time.   Instead, I recommend a policy of strictly enforcing the legislature's statement that

supply proposals must be rejected unless utilities can prove(pIII-162)that conservation,

energy-efficiency, and load management are not more cost-effective.

 CVPS recommends that I find that "the Board should serve notice on utilities seeking

Section 248 approval in the future that it will review their DSM efforts very carefully".   Central

Vermont in effect proposes that I recommend two alternative ways for it to prove that any

proposed supply addition is cost-effective:

  Absent a specific showing that the utility has thoroughly considered a portfolio of

supply- and demand-side resources and can demonstrate that a supply proposal is more

cost-effective than alternatives, the Board should require the utility demonstrate by sensitivity

analysis that the supply proposal would be economic under the most conservative assumptions

about load growth that the Board determines to be reasonable.   CVPS Initial Brief at 74.

While CVPS' suggestion has some appeal, the evidence before me does not support

adopting it as a general rule.   The utilities' collective failure to present credible estimates of

demand-side potential under different avoided-cost regimes is troubling.   This raises concern

about the utilities' ability to make adequate showings when seeking approval for new supply

acquisitions.

 It is clear from Module 1 that some amount of energy and capacity will need to be added

to Vermont's resource mix in the 1990s.   But a major issue the Board will have to resolve is how

much of energy and capacity are economical compared to available demand-side resources.   The

absence of utility knowledge about costs, performance, and availability of demand-side resources

raises serious doubts about the ability of(pIII-163)utilities to substantiate the need for specific

amounts of new supply at specific costs.   Thus, a specific regulatory framework for least-cost

planning is needed in Vermont.   The following subsections describe its principal elements.

5. Identifying Economic Efficiency Potentials

 When screening demand-side resources, utilities need to establish the cost-effective limit

for demand-side resources;  when integrating demand-side resources into resource plans, utilities

need to count all the costs of all alternatives.   Both types of analysis must be predicated on

avoided costs that reflect significant factors that are difficult to quantify given current utility

knowledge.



a. Quantifying comparisons with supply

 These integrated assessments necessarily involve qualitative judgments.  However, at the

point of comparison, they are expressed in quantitative terms. They can be described in both

narrative and formal terms.

 In narrative terms, the cost of potential DSM resources should be compared to the total

costs they will avoid.   Those total avoided costs include avoided energy costs, and they also

include avoided capacity costs if the DSM resource will be available on a firm basis, or at peak

periods.   Avoided energy costs include the sum of the direct financial costs for energy at the

point of delivery (including the cost of energy lost to line losses), plus transmission and delivery

costs for delivering energy to end-users (including associated capital costs), plus the comparative

risk that supply sources or(pIII-164)delivery systems may be unneeded or unavailable (presumed

to be 10%), plus an explicit allowance (presumed to be 5%) for external costs of producing that

energy, such as contributions to atmospheric degradation or global warming. Avoided capacity

costs include capacity charges for power (including capacity charges for power lost to line

losses), plus capacity charges for transmission and distribution, plus the cost of the Capability

Responsibility reserve obligations caused by acquiring supply resources, plus the comparative

risk and flexibility adjustment (presumed to be 10%), plus an explicit allowance (presumed to be

5%) for external costs.

 In formal terms, any integrated assessment of supply or demand choices should value

efficiency investments in accordance with the following equation:

 TAC = TAC(energy) + TAC(capacity)

TAC(energy) = BAC(energy) + T & D(energy) + CRA(energy) + EA(energy)

TAC(capacity) = BAC(cap) + T & D(cap) + CR + CRA(cap) + EA(cap)

TAC = Total Avoided Cost, to be compared with expected DSM cost.   When the proposed
DSM resource will reduce the utility's requirements for capacity, TAC includes both
energy and capacity components.

BAC = Base Avoided Cost.   This includes the financial cost of supply alternatives such as
(1) PURPA rates set in Docket No. 5177, (2) the results of reasonable bidding
processes, or (3) HQ contract pricing.    BAC also includes a specific adjustment for
line losses between the point of acceptance and the end-user.  BAC(capacity)
includes the allocation of capacity charges per kWh on the basis of expected capacity
factors.

T & D = Transmission and Distribution costs, specifically including wheeling costs and
capital costs associated with deferral of transmission and distribution investments.  



    74.  In Docket No. 5307, Exh. GMP-TCB 2, GM P justified a proposed purchase by projecting that its marginal

energy costs alone (without capacity charges) would exceed 6.46 cents per kWh by January of 1990.   GMP's letter

of 4/27/89 consents to administrative notice that this estimate was made, but contends that it is a "high estimate",

especially when compared to GMP's filings in Docket No. 5177 (defining avoided costs in order to price power that

utilities "must take" from qualifying facilities).   GMP's letter certainly demonstrates that a utility can suggest high

avoided costs when it wishes to justify a purchase it desires, while presenting low ones when it wishes to avoid a

purchase it dislikes.   However, it is still clear that the 6.46 cent/kWh estimate is a reasonable enough approximation

of marginal energy costs for purposes of this illustrative example.

T & D(capacity) includes the capacity(pIII-165)component of any T & D costs,
allocated on the basis of expected capacity factors.

CR = Capability Responsibility, reflecting the fact that each KW of supply capability
carries with it a multiplied KW obligation to satisfy NEPOOL capacity requirements. 
 This factor is applied as a percent of BAC capacity costs.

CRA = Comparative Risk Adjustment applied to BAC;  quantifying the comparative
probabilities that demand-side or supply-side options (including reserves) will be
mismatched with demand or unable to provide desired energy services when needed.  
This factor is presumed to be 10% and is applied to BAC, and to BAC(capacity) and
CR costs when the DSM measure wold reduce capacity requirements.

EA = Externality Adjustment applied to BAC;  quantifying the effects of costs associated
with supply investments which are not internalized in the monetary price for such
supply resources, e.g., environmental or societal damages inherent in such
investments.   This adjustment should be presumed to be 5% and applied to BAC,
and to BAC(capacity) and CR costs when the DSM investment would reduce
capacity requirements.   However, that presumption may be rebutted by an explicit
showing that a specific supply investment has few such consequences, in accordance
wth the criteria above.

 This formula can be illustrated by the following example, which is purely illustrative and

does not represent findings as to the total avoided costs of any specific utility for any specific

time period.

 If a supply option's energy costs equal 6.5 cents per kWh,74 and line losses will be 10%,

and direct and avoided(pIII-166)transmission and distribution costs for energy are .75 cents per

kWh, and flexibility and reliability are unquantified, and external effects are unquantified, then it

would be better for a utility to acquire DSM resources with energy costs as high as 8.97 cents per

kWh.

 If the DSM resource avoids the need for capacity, and if capacity charges are 

$75/KW/year and if capacity factor is 75%, then capacity costs are allocated at 1.14 cents per

kWh, and if the capacity charge for T & D is .25 cents per kWh, and if NEPOOL's capability



    75.  A formal calculation of this example is set out in Appendix III-B:  Comparing Supply and Demand

Alternatives.

    76.  This is particularly true with respect to the commercial sector, where energy efficiency savings in new and

existing buildings appear the largest and most cost-effective.

response obligation is 25%, then a DSM alternative that reduced capacity requirements would be

preferable at costs as high as 11 cents per kWh.75

b. Forecasting for least-cost planning purposes

 As discussed in Module 1 and Module 5, Vermont utilities face a problem in integrating

expected end-use efficiency program savings into their supply-side resource planning.   This is

because historical demand forecasts, which directly influence the timing and composition of

supply requirements, are methodologically independent of the underlying structure of energy

end-uses.76 Consequently, existing forecasting methods prevent utilities from explicitly

linking(pIII-167)the baseline consumption of buildings targeted for efficiency programs with

future consumption projections.

 The resulting gap between program planning and demand forecasting introduces

considerable uncertainty in the integration of demand-side and supply-side resources.   This risks

double-counting savings from demand-side programs that are already included in demand

forecasts;  it also invites utilities to dismiss certain efficiency measures or programs on the

unsubstantiated presumption that their forecasts incorporate savings from such measures.

 Despite this concern, I am reluctant to order utilities to embark on full-blown end-use

forecasting efforts.   The main obstacles are the cost and delays likely to arise from that

undertaking.   Yet, as some utilities recognize, enhanced end-use knowledge will help design

effective efficiency programs.  The need for end-use information is especially acute in the area of

baseline consumption and common building practices.   See Module 3 findings.

 Therefore, I recommend that utilities take steps to calibrate their demand forecasts with

the baseline assumptions underlying program planning.  Utilities should indirectly reconcile the

portions of their forecasts which are not end-use based with demand-side planning.   This should

be accomplished by taking advantage of either of the two existing statewide end-use forecasts

(those prepared by the Department and by NEPOOL), whichever provides more useful data.  

This reconciliation should explain the relationship between typical customer consumption

predicted by (a) the utility's own forecast, (b) the statewide(pIII-168)end-use forecast, and (c) the



    77.  Net program savings are energy savings in addition to "free riders", as discussed in Module 4.

    78.  For example, a utility whose forecast depends on economic and population growth assumptions that differ

from those in the end-use forecast chosen for comparison might benchmark its methodology by employing the

assumptions used in the end-use model.   Remaining differences between per-customer consumption could be further

narrowed by comparing building sizes or climate, and adjusting values on a pro rata basis.

baseline used to project net program savings77 Thus utilities should either calibrate their program

projections to their own forecasts via an end-use forecast of their choice, or account for the

differences between them.78 

 C. Status of each large Vermont utility

1. General conclusions

 It is in the public interest for Vermont to accelerate acquisition of demand-side resources. 

 Historic and current utility efforts offer many encouraging elements.   CV's collaborative efforts

with the Department and CLF are particularly promising.   However, these efforts have not yet

come to fruition, nor is progress by GMP, BED, VGS, or Citizens sufficient in view of the

economic standards that should determine the proper level of DSM investment. Nor are existing

demand-side commitments by these utilities commensurate with the additional supply resources

under active consideration and development by Vermont utilities.

 Nevertheless, the "two tracks" of collaborative design and DSM bidding both deserve

further exploration before resorting to externally mandated programs. Thus, I decline to

recommend(pIII-169)specific programs now, though the Board should consider doing so later for

utilities that fail to fully and expeditiously comply with the recommended order.   Nor do I

recommend that the Board order all utilities to participate in a collaborative process to design

energy efficiency programs, though the Board should not rule out this possibility if utilities fail to

fully and expeditiously comply with its decision in this docket.

 Nor do I recommend the imposition of a moratorium on new resource acquisitions.   In

this regard, Section 248 provides an opportunity to address the cost-effectiveness of supply

proposals vis-a-vis demand-side substitutes.  Given the lack of empirical evidence about

demand-side resource costs and performance in Vermont, the Board should use such proceedings

to require compelling showings of the need for specific amounts of supply at specified costs.

 What I do recommend is a specific requirement that utilities accelerate their current plans

to pursue demand-side programs.   In order to encourage investor-owned utilities to do so, the

Board should adopt a set of policies to address concerns raised in this docket.   Specifically, the



Board should adopt mechanisms that provide utilities with timely cost recovery, and reduced fear

of earnings erosion due to sales reductions from efficiency improvements.

 I also recommend approval of the two lists of programs that a number of parties,

including CVPS and DPS, consensually agreed were "clearly useful". Some of those programs

may present distributional problems under the no-losers test.   However, those problems can be

resolved through offsetting rates or additional(pIII-170)programs.   Thus, I find that programs

that appear worthwhile under the societal and utility tests should proceed just as expeditiously as

those "clearly useful" programs posing no potential distributional conflicts.

2. Specific utilities

a. Central Vermont Public Service

 In January, 1989, CVPS moved beyond traditional approachs to DSM planning and

entered into a collaborative design process with the DPS, CLF and allied intervenors.   The

parties are proceeding in two joint efforts:  a DSM program design process, and a DSM policy

process.   The collaborative program design process consists of structured negotiations seeking to

identify and design programs "for expedited implementation by CVPS in all sectors of

opportunity." Order of 2/9/89, Attachment A, Memorandum of Understanding at 1.   As the

parties explain,

... the primary focus of the negotiations will be establishing maximum
comprehensive, cost-effective DSM programs for all end-uses and target
markets, including those in both new and existing buildings and
industrial plans. Id.

 Subsequently, the collaborative parties indicated that they plan to file programs for

CVPS by August 15, 1989.   See transmittal letter from CLF to the Board dated April 11, 1989,

They also reached agreement on a variety of DSM policy issues.   See id., and Exhibit A thereto.  

On certain policy issues only some of the parties were able to reach agreement.   Id., and Exhs. B,

C, and D thereto.

 (pIII-171)Despite its progress on the design of comprehensive DSM programs, these

programs have not yet been implemented and Central Vermont (unlike GMP & BED) has yet to

complete an initial integrated plan.   Compliance with the requirements of the DPS 20-Year Plan

and the compliance filings recommended in this Report will ensure that CVPS develops such a

plan.



b. Green Mountain Power Corporation

 Green Mountain filed its integrated resource plan (IRP) in February 1989.  Although

admitted as GMP Exh. VIII-1 (without objection), the plan was filed after the close of evidentiary

hearings.   Thus, there has been no opportunity to test or support its elements through

examination.   However, it is possible to compare the plan with the criteria set out above and to

reach initial conclusions about its merits and potential for improvement.    These conclusions are

set out here less as requirements than as recommendations intended to help GMP and the other

parties, in the preparation of the subsequent filings required by the recommended order.

 The Company's plan presents its analysis of future resource needs and options based on

projected demand and expected supply from existing resources.   This analysis leads GMP to a

resource acquisition strategy consisting of a mix of supply and demand resources.   This strategy

includes 32.1 MW of demand-side reductions in peak load requirements by 1996 and 38.2 MW

by the turn of the century (measured against the "continued high growth case").    GMP Exh.

VIII-1 at 8-3.   DSM reduces energy requirements by 57.8 gWh by 1996, and by 66.1 gWh by the

year 2000.   Thus, DSM(pIII-172)alone reduces GMP's projected peak by 8.6% and projected

energy requirements by 2.6%.   Id.

 GMP's commitment to demand-side management surpasses the company's previous

efforts.   GMP has greatly advanced its ability to analyze demand-side measures and their impact

on system load and costs.   The company's efforts are particularly praiseworthy in light of the fact

that it is "small" by national standards.

 GMP's plan is highly commendable in two major areas.   First, GMP clearly has

developed a highly sophisticated capability to analyze the impacts of demand-side measures on

its future loads and its resource portfolio.   If anything, GMP's planners may have over-achieved

by over-extending this capability in its application to individual measures and programs.   In any

event, GMP has set the standard for the state's utilities in this respect.   As GMP points out, this

analytical capability will become increasingly meaningful as GMP develops the capability to

acquire demand-side resources.   Id. at 2-3.

 Second, the plan clearly demonstrates that GMP's management is flexible and willing to

learn from its experience.   Program concepts have changed measurably from initial proposals

presented in this docket.   GMP's plan reflects a much greater receptivity to, and appreciation for,

the potential resource savings possible from bundling measures and programs.   Moreover, GMP

stresses repeatedly that its implementation plans are subject to change.   For example, the



company states that "as detailed implementation planning proceeds, and as experience is gained,

there may be reason to combine programs together or alter the sequence of implementation in

order to lower costs or increased(pIII-173)savings".   Id. at 22.   Adopting the changes

recommended here should be more productive and less difficult because of this openness.

 One pioneering GMP program deserves to be singled out for its comprehensiveness.  

The "Power of Efficiency" (PEP) bidding program for large commercial customers embodies the

fundamental approach adopted in Module 3. GMP describes this concept well in its articulation

of the bidding program's philosophy:

  PEP views each customer's facility as having a potential surplus of electrical energy and

capacity, to be liberated by the installation of energy efficiency measures.   That is, each

customer is using more energy and capacity than actually required, due to the inherent

inefficiencies of their operations.   If their level of efficiency can be improved, then the need for

GMP to incur the cost of serving the surplus energy and capacity can be avoided.   Id. at 22.

 However, the principles and findings on program design and resource integration in

Modules 3 and 5 lead me to conclude that despite these strengths, Green Mountain's demand-side

plans are deficient in several important areas.   The following elements, now missing from the

Company's demand-side resource plan, should be addressed in a revised plan:

Direct financial incentives for stimulating energy-efficiency
improvements for existing small commercial and industrial customers.

Direct financial incentives and technical assistance specifically to obtain
savings from lighting efficiency retrofits for existing commercial
customers.

Direct financial incentives for pursuing cost-effective efficiency
opportunities that would otherwise be lost in new commercial and
industrial construction.

Direct investment in weatherization in low-income housing.

(pIII-174)Incentives for cost-effective fuel-switching from electric space
and water heating.

Most importantly, a reiteration of integrated resource selections in light
of the DSM/supply comparison formula set out above, with
corresponding re-assessments of cost-effective DSM potentials and
remaining supply requirements.

c. Burlington Electric Department



 Burlington Electric also filed an integrated resource plan during the course of this

proceeding.  "Power Planning and Resource Utilization Long Term Study," BED Exh. VI-1.  

This analysis presents BED's long-range resource plans over the next fifteen years, given its

assessment of future demand and of available supply and demand-side resources.   Burlington

Electric's "near-term" action plans for achieving the long-range objectives are not included in that

plan. That implementation aspect will be part of a short-range plan, which BED handles

separately from long-range resource planning.   Tr. 10/6/88 at 8 (Lauzon).

 BED's long-range plan calls for the acquisition of 6 MW of energy-efficiency resources

by 1998.   Supply acquisitions total over 30 MW, including 15 MW of Schedule B and 8.5 MW

of Schedule C-4 power purchased under the Hydro Quebec Joint Owners Agreement, and 7 MW

of entitlement to Chase Mill.   Thus, energy-efficiency resources account for a sixth of BED's

total planned resource acquisitions.   Over two-thirds of planned demand-side resources are

savings from the commercial/industrial class;  almost half are from more efficient lighting in

both the C/I and residential classes.   Id.  at 27, 30.

 BED's analysis is exemplary for its clear commitment to an even-handed measurement of

total resource costs using the all-(pIII-175)ratepayer perspective established in Module 4.   For

example, BED squarely confronts the prospects for cost-effective fuel-switching through electric

heat conversion and cogeneration, at least on a preliminary basis.   BED's straightforward

integration of demand-side programs as resources within the ENPRO production cost model is

consistent with the principles discussed in Module 5.   BED Exh. VI-1 at 18-19.

 Particularly commendable in BED's demand-side analysis is the treatment of

energy-efficiency costs as resource investments.   BED's assumption that it will pay the full

incremental cost of improved efficiency justifies aggressive participation targets, ranging up to

ninety percent of eligible customers.  BED Exh. VI-1, Appendix G at 3, 62, 68.

 Despite these merits, BED's plan also suffers from some shortcomings.   Its screening of

technologies and end-uses is too narrowly focussed to support the broad conclusions BED draws

from it.   By over-emphasizing individual measures, BED's plan fails to fully target important

efficiency resources, including lost-opportunity resources and savings from low-income

customers.   BED's resource integration process also demonstrates several defects.    BED's

planning devotes too little attention to the capability-building needed before BED can acquire the

demand-side resources called for.   BED's integrated analysis also needs to allow demand-side



    79.  For example, VGS regards high bill investigations, gas safety inspections, and equipment replacement referral

services as part of its demand-side program portfolio.   VGS Exh.Mod. 8-1 at 1-4.

resources more freedom to displace specific types and amounts of supply.   The next section

recommends changes to correct these flaws.

d. Vermont Gas Systems

 (pIII-176)Vermont Gas recognizes that least-cost planning and energy efficiency will

benefit the company and its customers.   The company contends that competitive pressure within

the marketplace provides sufficient incentive for the company to operate in a least-cost mode; 

the same market pressures will prompt its customers to implement all efficiency improvements

that are justified by costs, rewards, and risks.   See, e.g., testimony of VGS witness Hill in

Module 8 pf. of 11/8/88 at 3.

 This assessment has led Vermont Gas to limit its demand-side efforts to date.   The

company also maintains that it is too small to take a more active stance in integrated planning or

demand-side programs.   Consequently, its principal activities have been to provide general

information about the energy-efficient use of gas, and to rent water heaters.   Hill Module 7 pf. of

10/12/88 at 2, 6.

 As for the future, Vermont Gas has indicated that it plans to continue studying its

demand-side options.   Potential programs being examined by the company include "a media

campaign to promote the efficient use of natural gas by educating customers about conservation

measures and energy savings techniques."   VGS Exh.Mod.  8 at 5.   The company plans to offer

additional information to customers through workshops demonstrating energy-efficient gas

equipment.   VGS is also investigating the possibility of "developing financing arrangements for

certain DSM related equipment through local lending institutions, assisted by local utilities."   Id.

at 3.   It has also begun developing a least-cost planning model.   Hill Module 5 pf. of 8/15/88 at

1. In sum, it appears that the company continues to(pIII-177)treat demand-side programs as

customer service, rather than as a form of resource acquisition.79 The only concrete change that

VGS has adopted in its current programs is to improve the inefficiency of the water heaters it

now offers as part of its water heater rental program.



    80.  See, e.g., evidence that Vermont Gas set prices to produce returns in excess of 16.0% per year when

reasonable costs of equity were less than 13%. This action increased costs of gas energy service above levels that

would have been determined competitively.    Vt. PSB Docket No. 5245, Order of 1/18/88.

 Vermont Gas urges the Board not to impose any specific requirements on the company

with respect to integrated resource planning or demand-side programs. For example, witness Hill

testified in Module 7 that savings targets should not be established for demand-side programs

until the results of pilot programs are available.   Hill pf. of 10/12/88 at 2.   VGS also stresses

that market forces will sustain pressure on the company to reduce costs through cost-effective

DSM.   VGS alleges that efficiency investments carry higher risks which should be reflected as

reduced benefits when integrating such demand-side resources with supply-side resources such as

additional pipeline purchases.   Hill Module 5 pf. of 8/15/88 at 6.   Further, the company

maintains that 30 VSA § 202(e) affords ample opportunity for the Board to monitor any future

progress that VGS makes in this area.   Finally, the company asserts that there is no evidentiary

basis for ordering it to implement specific demand-side programs.   Hill Module 8 pf.  of 11/8/88

at 6.

 The evidence in this case persuades me that Vermont Gas must do more than it has in the

past and more than it currently(pIII-178)plans to do in the future. Module 2 established that

market forces fail to motivate customers to least-cost efficiency measures;  in fact, customers

typically refuse efficiency investments unless the measures pay for themselves in two years or

less.   This creates a substantial potential for further efficiency savings available for less than

utility marginal costs.   These findings are contrary to the company's position that its price signals

will lead to least-cost results.

 The evidence also demonstrated that market forces would not, by themselves, lead the

company to the provision of energy services at least cost.80 Module 3 established that

information is not enough, by itself, to overcome market barriers.   Since market barriers create

the potential for VGS to obtain additional savings, VGS should treat efficiency gains as a

resource that should be pursued to its cost-effective limits.   Development of programs to tap that

potential need not and should not await a lengthy data-gathering phase.

 Module 3 also revealed that a primary objective of utility demand-side investments

should be to capture lost opportunities--transitory efficiency savings that are irretrievably lost if

not pursued immediately.   These are particularly important in areas with rapid new construction,

such as VGS' service territories.



 (pIII-179)VGS is currently sacrificing opportunities for savings when customers install

new or replacement gas-using equipment.   This is particularly important in light of VGS'

aggressive campaign to increase its number of customers, and in view of the chance that even

greater numbers of new customers will arise from fuel-switching programs or expanded service

territory.   VGS is not acting to ensure that these customers install high-efficiency furnaces or

water-heating equipment.

 Evidence in Module 3 indicated that efficient gas furnaces are reliable and economical,

but that many Vermont contractors remain unfamiliar with them.  Tr. 7/26/88 at 283-287

(Hamilton).   This tends to raise costs and limit availability, thereby preventing the adoption of

such technology.   As CLF witnesses Rosenfeld, Benner, Cowell and Foley testified, utility

incentive programs have been effective in raising the efficiency level of standard practice by

promoting relatively unfamiliar technology.   Consequently, VGS should take a more active role

in building the infrastructure needed to supply, install, and maintain cost-effective

high-efficiency equipment in Vermont.

 These findings demonstrate that the demand-side strategies that VGS is contemplating

are inadequate.   Module 4 determined that the cost-effective limits of such efforts should be

defined as the society's avoided costs. Module 5 demonstrated that in order to integrate such

savings into VGS resource planning, VGS must build the capability to deliver efficiency

resources by influencing customer decisions on a significant scale and measure the effects of

doing so.   I conclude that prompt action is needed if demand-side resources are to

contribute(pIII-180)to VGS' resource planning.   I agree with the DPS testimony that "[i]f DSM

and LCIP [least-cost integrated planning] requirements are necessary and timely for electric

utilities, I know of no reason to conclude otherwise for VGS."   Steinhurst pf. of 12/9/88 at 2.  

This proceeding also demonstrated several ways in which VGS can improve the provision of

least-cost energy to its customers.   These are set forth below, and should be addressed in the

company's filings.

e. Citizens Utilities

 Citizens Utilities has failed to present any witnesses in this docket on the potential for

acquiring energy efficiency from its customers, nor has it presented any plans to realize that

potential.



    81.  In the early stages of this proceeding, GMP claimed that materials revealing its avoided cost were

confidential.   It abandoned such claims when it wished to justify additional power purchases in Docket # 5307 .  

Clearly, open review of alternative options is essential to development of integrated least cost plans.

    82.  The Wisconsin Commission came to a similar conclusion with regard to Northern States Power.   The PSC

decided that "NSP will be given more flexibility within these [Advance P lan] guidelines than other utilities because it

has shown a reasonable and cooperative approach and a commitment to implementation."   Order in Docket 05-EP-5,

op. cit., at 10.

D. Requirements for large utilities

1. General requirements

 I recommend that the Board require three increasingly detailed compliance filings.  

These compliance filings should detail the steps utilities plan to take in order to make their

demand-side program plans conform with the principles established in this docket.    These

filings should include milestones, and demonstrate how the latent efficiency potential within all

major customer classes will be addressed.   The filings should specifically include plans for

promptly addressing the generic program requirements (stated earlier) for commercial and

industrial customers, cost-effective fuel-switching, and low-(pIII-181)income participation.   To

permit full review, parties should have access to underlying details and calculations.81

2. Specific requirements

a. Central Vermont Public Service Corporation

 I find that CVPS' participation in the collaborative process is an important step towards

fullfilling its demand-side program obligations.   Indeed, the objectives stated in the

Memorandum of Understanding should guide all utilities in their program planning.    Because of

Central Vermont's actions with regard to the collaborative program design process, I recommend

that the Board grant the company substantial latitude and flexibility as it implements its

demand-side plans, even more so than other Vermont utilities.82 The only requirements that I

suggest for Central Vermont are to fulfull the generic recommendations presented in this

decision.

 This will require several changes at CVPS outside the realm of program design already

incorporated in the collaborative design process.   These changes apply to resource screening and

integration, and to the mechanism jointly proposed by CVPS and the(pIII-182)intervenors for

recouping lost revenue from CVPS' energy efficiency investments.



    83.  The ACE may be made under Miscellaneous Deferred Debits (Account 186 under the FERC Uniform System

of Accounts), or in an appropriate alternative entry. That account should be divided into sub-accounts reflecting each

of the company's major rate categories, and it should be updated  monthly.

    84.  It should be clear that the entries to the ACE account are to be net of all savings from reduced sales, including

"free riders";  i.e., those revenue reductions that would occur with or without CVPS programs.   This clarifies the

collaborative parties' intent not to disregard "free riders".   See Tr. 5/1/89 at 105-107 (Chernick).

 As to resource screening and integration, CVPS should adopt the general method for

reflecting NEED factors presented above.   CVPS also needs to continue its efforts to reconcile

projected savings from demand-side programs with its own demand forecasts.   This requirement

is especially important in light of the mechanism I recommend for recovering net revenue losses

from CVPS' DSM programs.

 As discussed in Module 6, I am persuaded that the sales reductions caused by energy

efficiency programs do reduce the utility's incentives for least-cost planning.   I am therefore

recommending that the Board accept the proposal recommended by CVPS and CLF, with some

important modifications and clarifications.   Most importantly, the proposal should be modified

to allow deferred (rather than projected) recovery of net losses CVPS sustains as a result of its

DSM programs.   This will permit a full review of the underlying assumptions, methods, and

calculations before approving potentially substantial additional revenue collection by Central

Vermont.   This treatment is also consistent with the recommended rules for recovering the direct

costs of Central Vermont's DSM investments.   The other elements of the proposal are

acceptable, as outlined below.   To implement this proposal, Central Vermont may establish an

Account Correcting for Efficiency (ACE).83 The accounts should(pIII-183)reflect the amount by

which Central Vermont's earnings are reduced as a result of its DSM resource acquisition efforts,

net of its direct savings in fuel, capacity costs, other short-term variable costs, and off-systems

sales.84 The reduction in billing determinants and in total bills should be determined by the

collaborative process.   Every reasonable and cost-effective effort should be made to ensure that

the bill reduction estimate is based on verified savings.

 CVPS should estimate its short-run benefits from the collaborative conservation

program.   These shall include at least the following costs:

– short-run avoided energy costs, estimated for the load shape(s) which the
collaborative process determines to be most representative of the effects of the
conservation program;



– short-run avoided capacity costs, including required reserves, based on New England
market values for capacity;

– net revenues from off-system sales, estimated as the product for each month of (1)
the percentage of hours in that month that CVPS sold power off-system, and (2) the
average cent/kWh revenue (net of fuel costs) for such sales in that month;  and

– reduced energy and demand billing that would have occurred without the
collaborative programs, i.e., free rider electricity savings.

 CVPS should make available to the collaborative parties the inputs, data, assumptions,

methods, and results of its estimates of variable costs, as those become available.   To

the(pIII-184)greatest extent possible, the entire filing should represent the consensus of the

collaborative parties.

 Estimates, both of reductions in bills and of variable costs, should be made on a monthly

basis.   The account should accrue a finance credit on the cumulative net bill reductions pending

their reflection in CVPS' allowed revenues.   Finance credits shall be added to the monthly

balances.

 CVPS should recover the accrued costs in the ACE, over an appropriate period, specified

as part of its next rate case.   The appropriate period shall be determined by reference to

traditional considerations of rate design, including current and expected future rates, short-term

and long-term benefits to ratepayers and society from the conservation generating the reduction,

and other inter-temporal equity considerations.   CVPS should consult with the collaborative

parties on the cost recovery period, and attempt to reach consensus prior to its filing.

 Recovery of ACE balances should be allocated to the rate classes where Central

Vermont's investments led to its net revenue losses.   Thus, residential ratepayers should not

compensate CVPS for revenue erosion caused by increased efficiencies for industrial users.   The

recovery should be in the form of a percentage increase in the energy charges of CVPS' various

rate schedules, excluding CVPS' deliveries of power for DPS.   ACE recoveries shall be

incorporated within the energy charges displayed in customer bills.    The distribution of the

charges across rate schedules should be determined by the collaborative process, and should, as

much as possible, match benefits to costs.

 (pIII-185)If it is possible for informed and expert parties with adverse interests, such as

the DPS, CLF, and CVPS to present a collaborative consensus on ACE amounts, then the Board

should allow a presumption of the propriety of those accounts.



 CVPS also needs to address integrated resource planning in the filings applicable to all

large utilities, as discussed above.

b. Green Mountain Power Corporation

 The many merits of GMP's current status are addressed above, and its exploration of

DSM bidding opportunities offers Vermont a healthy chance for comparisons with the

collaborative design approach.   However, this section outlines several suggestions for improving

GMP's current integrated resource planning efforts.   GMP should enhance its existing

demand-side action plan, as well as its ongoing planning approach.   Aside from specific

additions to GMP's planned DSM programs, I recommend changes to its analytical approach and

its deployment strategy.   Overall, GMP's analytical capability is far ahead of its implementation

capability.

 I emphasize that GMP's plan and planning process should not be rejected.  Rather, I

recommend a further iteration of that process.    This iteration should incorporate the methods for

comparing resource costs and the elements of comprehensive program design outlined above.

 In its testimony, GMP sought guidance on its planning and the filing of its IRP shows

that it is open to improvements on its initial assessments.   Yet it is inevitably difficult

to(pIII-186)separate such guidance from micro-management.   Accordingly, these observations

on the IRP are offered to assist in its reiteration;  yet they leave GMP with substantial discretion

on how to satisfy the requirements set forth here.

 The Board should require GMP to address particular measures (lighting efficiency),

general types of incentives (strong financial incentives), and defined customer groups

(low-income).   However, it does not yet seem necessary to limit GMP to exact steps.   GMP can

implement these requirements by changing or advancing programs it already has under design.  

Likewise, my recommendations call for changes in certain approaches GMP has adopted for

analyzing and deploying demand-side resources;  I am not urging their abandonment.



    85.  The assessment of GMP's current status (above) noted the principal areas omitted from GM P's plan.   The

following observations on particular elements in GMP's demand-side plan are  more relevant to specific details.

 GMP's water-heating efficiency program deserves special mention for conforming with the general

principles established in Module 3.    In this program, GMP will invest directly in efficiency savings from its existing

electric water heating customers by paying for the installation of tank insulation, low-flow showerheads, and pipe

insulation.   IRP at 6-27 through 6-28.   In its compliance filing, GMP should provide additional information about

this program.   For example, what fraction of the eligible population does the estimated 9,500 participants represent?  

In addition, GMP should report on how it intends to monitor and evaluate savings and costs from this program,

including adjusting for free riders.   Further, GMP should indicate how this program and its expected costs and

savings interact and compare with GMP's ripple control program.   It should specifically address the trade-offs that

the company is making between expanding the two programs.

 GM P's heat-pump water heater program promotes an advanced technology.   This program also appears

reasonable.   In its compliance filing, GMP should provide information showing how this program is to be integrated

with its rental program for high-efficiency water heaters.

 GM P's decision to include adjustable speed drives in its demand-side plan is also reasonable.   Id. at 6-29 .  

However, the need for an individual program for this measure may lessen after G MP reconfigures its overall plan in

light of the requirements set forth earlier.   This is an example of a generic shift in emphasis from measure-specific

programs to customer-specific approaches.   See, e.g., revisions to GMP's proposed DSM bidding process.

Presumably, adjustable-speed drives are already included in the list of eligible technologies in the bidding program

for GMP's largest commercial customers.  They should be added as an eligible measure for smaller customers as

well.   In any event, they should be provided now, where shown to be cost-effective.   GMP may wish to proceed

with a single program dedicated to improving motor efficiency in 1991 only if experience with the small C/I and

bidding programs indicates that a measure-specific approach is still justified.

 GMP's revised demand-side plan should incorporate the following enhancements:85 

(pIII-187)New commercial construction:  GMP needs to aim higher in terms of the level of

investment in order to acquire efficiency savings.   This conclusion applies to both those savings

included in its IRP and those which it will include in its revised plan.   The company implicitly

underestimates the strength of market barriers that limit customer efficiency investment.   For

example, GMP expects its new commercial construction program to save 15% among the top

12% of its largest new customers.   Id. at 6-20.   However, evidence in Module 3 convinces me

that GMP will have to offer more than technical analysis in order to acquire these savings; 

further, higher incentives may generate even greater savings at costs below GMP's avoided costs. 

 In the interest of capability-building, GMP should err on the high side in order to establish the

savings it can achieve with incentives.   Once GMP gains experience and confidence in its ability

to accomplish efficiency gains, it(pIII-188)should experiment with lower incentives.   Based on

experience by utilities in California and the Pacific Northwest, it is also reasonable to expect that

a stronger program now could advance common practice (i.e., even for those that are not formal

program participants).   In the future, GMP may be able to reduce incentives if its early efforts

are sufficiently successful.



Lighting efficiency from existing commercial customers:  GMP concluded that a variety of

lighting efficiency improvements would be cost-effective for the commercial sector, but tabled

thenm because net benefits are too "small".  (GMP IRP at 6-14).   The tabled measures clearly

include reflectors and apparently include efficient lamps and ballasts, as well as compact

fluorescent lamps in place of incandescent bulbs.

 GMP also rejected lighting controls, based on an analysis indicating that these measures

are not cost-effective.   Id.  at 6-15.

 GMP should recalculate the benefits of these lighting measures in light of the criteria set

out above and ensure that programs it offers to all commercial customers include them wherever

cost-effective.  (They are already eligible in GMP's competitive bidding program for its 100

largest existing customers. Id. at 6-23.)   In its revised plan, GMP should determine whether a

separate program should be added for all commercial customers, or whether to include lighting

measures in the list of measures for which it will offer financial assistance in enhancing its

ongoing commercial assistance program.

(pIII-189)Existing smaller C/I customers:  GMP launched its Commercial Energy Management

Services program in January 1988.   Id. at 6-5.   Presumably, small C/I customers are eligible for

the technical and financial analysis and referral service offered in this program. GMP should

revise this program to offer comprehensive financial incentives to cover the installation and

equipment costs of energy efficiency measures shown to be cost-effective at GMP's avoided

costs, after re-calculation as directed in Module 5.

Low-income customers:  As noted earlier, GMP had a one-time, but apparently successful,

experience with the retrofit of low-income housing through the Highgate project.   GMP needs to

expand and accelerate its pursuit of electric efficiency improvements in housing occupied by

low-income residents.   One feasible way for GMP to accomplish this would be to advance its

planned program for residential electric heat weatherization from 1991 to 1990, and focus it on

low-income households for its first two years.   In addition, GMP could target its electric water

heating efficiency program to this customer segment in conjunction with the space heating

aspects.   The record demonstrated that non-utility parties, such as VEIC had achieved greater

success than historical "information programs" by the utility.   I recommend that GMP consider



targetting participants for this program in conjunction with such third-parties or with the

Department of Social Welfare.   GMP's revised IRP should address these possibilities.

Evaluation and Integration

 (pIII-190)GMP's screening analysis of demand-side programs is admirably thorough in

some areas, but seems cumbersome and piecemeal in others.   I am impressed by the company's

ability to incorporate detailed demand-side load impacts into its resource modelling.   However,

there is clearly a danger that, as the simulations become unduly elaborate, they may render a

precision that exceeds their overall accuracy.   Nor is it clear that this level of detail has

historically been (or is now being) applied to alternative supply resources.

 For example, GMP tests each DSM program individually to consider "whether or not a

revision to the benchmark power supply resource plan is warranted given changes in peaks and

energy usage resulting from applying the program to GMP's benchmark load shape."   Id. at 6-17

through 6-18.   GMP further states that "in general, load reductions of less than 5 MW do not

result in capacity deferrals but are assumed to provide excess capacity."   Id.

 Requiring each efficiency measure or even groups of measures in a program to influence

a supply addition in order to be considered worthy of pursuit is unrealistic and unreasonable.  

Clearly some single measures will not affect the benchmark supply, when all of them together

would defer or displace specific supply sources.   Subsequently in the company's analysis,

however, programs are combined and their capacity deferals exceed their energy savings.   This

shows that later steps in GMP's models are able to capture the positive "synergy" between

programs.   However, they cannot do so if small programs are rejected by the original screening

test.   Id.  at 6-37, 6-40.

 (pIII-191)GMP also judges that "in reality ... only a few of the programs will undergo

immediate implementation because the company could not effectively manage the development

and implementation of all programs at once."   Id. at 6-20.   This is a candid admission that the

company has not yet developed the ability to implement programs that would avoid unneeded

costs.   As such, it is helpful if it leads to a cure, but troubling if it is an excuse for limited efforts. 

 In practice GMP can both expand its abilities and increase the scale of effort within its current

skills.   For example, at little administrative cost, GMP could revise its plan by strengthening

financial incentives and expanding eligible measures.    There is certainly no direct relationship



    86.  It is often hard to tell the difference between "programs" and "measures" in GMP's presentation.   As

described in Module 3, a program is a comprehensive set of measures applied in varying combinations in customer

facilities.

between the administrative costs and complexity of program management and the addition of

measures or financial incentives to those programs.

 Unfortunately, GMP's ranking and evaluation procedures do not lend themselves to the

objective of capability building for delivering demand-side options. This is partly an artifact of

the way GMP deals with separate measures and programs.   GMP could therefore streamline its

demand-side resource assessment by removing some unnecessary layers.   For example, the

preliminary qualitative screening of individual technologies seems arbitrary in light of the

recommended treatment of environmental externalities.   The "objective criteria" and

"judgmental criteria" are better addressed explicitly through the analysis of costs and savings;  in

fact, GMP's planning appears to handle these aspects more systematically in subsequent stages.  

For example, a measure that contributes little to winter load shape objectives

should(pIII-192)show low avoided costs in relation to its costs.   On the other hand, GMP does

not place a priority on lost opportunity resources in its qualitative ranking.

 Moreover, individual measures are not the same as programs.86 GMP needs to devote

more effort to explicitly establishing savings from combinations of measures.

 The difference is demonstrated by examining GMP's Ranking Scale.   The ranking of

each measure according to its "score" in Exh. 6-0 turns out to be less significant and useful than

its precision suggests.   Highly-ranked measures (e.g., lighting controls) do not end up in GMP's

programs whereas measures with lower scores do (low-flow showerheads, weatherization

insulation).   The ranking of other measures toward the bottom of the list of 108 measures is

simply inconsistent with the weight of testimony by experts in the collaborative design process

(for example, efficient industrial electrotechnologies).

 I am encouraged that GMP's modelling appears capable of addressing these important

interactions;  I am not convinced that GMP has yet fully used that capability in its current plan.  

My concern stems in part from the excessive emphasis on individual measures and from the early

qualitative ranking;  it also results from GMP's strict distinction between the value of off-peak

energy savings and on-peak demand reduction.



    87.  For example, Modules 1 and 5 point out that part of the fixed charges per kilowatt under the proposed H ydro

Quebec contract are  not, strictly speaking, for peaking capacity.   These additional costs substitute for higher variable

costs which would be incurred for energy deliveries.   A similar rationale applies to the higher fixed charges for

baseload  generation, such as hydro, coal, and nuclear facilities.

    88.  Capacity factor is the ratio of kWh provided  by a resource to its capacity times the number of hours its

capacity could be used.   66.1G Wh/ (38.2M W * 8760 hours) = 19 .75%   This capacity factor implicit in GMP's

demand-side resources is somewhere between a cycling plant and a peaking plant, and far less than that expected

from baseload resources such as HQ.

 (pIII-193)As discussed in Module 5, the Board should carefully review the consistency

between evaluation of off-peak savings and assignment of baseload benefits.87 For example,

Modules 1 and 5 point out that part of the fixed charges per kilowatt under the proposed Hydro

Quebec contract are not, strictly speaking, for peaking capacity.   These additional costs

substitute for higher variable costs which would be incurred for energy deliveries.   A similar

rationale applies to the higher fixed charges for baseload generation, such as hydro, coal, and

nuclear facilities.   Programs or measures which reduce energyuse off-peak may actually help

avoid fixed charges associated with baseload energy requirements, either individually or in

combination with measures that save energy only during peak periods.   In this respect,

valley-filling may not be as attractive in the long run as it appears in the short run, particularly

once load factor reaches a certain level.   Today's valley-filling measure may "justify" tomorrow's

new base-load generating plant.

 I am also struck by the difference between the aggregate characteristics of GMP's

resources and those of Hydro Quebec, the cornerstone of GMP's resource acquisition strategy.  

Cumulative demand and energy savings indicate a DSM resource with a capacity(pIII-194)factor

ranging between 20% and 26%.88 By comparison, Hydro Quebec calls for deliveries exceeding a

75% capacity factor.

 This suggests that GMP should be pursuing a broader range of DSM opportunities (more

akin to baseload alternatives), rather than focusing (as its current analytical techniques lead it to)

primarily on alternatives to peak and intermediate supply opportunities.   I am left with the

question as to whether DSM resources are being sufficiently deployed as supply substitutes. In its

compliance filings, GMP should be prepared to explicitly address this concern.

c. Burlington Electric Department



 BED's planning efforts have many favorable elements that are outlined in the discussion

of its current status, above.   This section suggests improvements in that status.

 BED's emphasis on individual measures and end-uses rather than programs and buildings

contributes to several omissions that may be relatively easy to correct in BED's subsequent

filings.   Demand-side plans should be expanded to make more measures eligible to customers

for whom they are found to be cost-effective.   More attention is needed on programs to service

particular types of facilities, particularly new(pIII-195)construction.   The integrated planning

that drives BED's DSM planning also can be improved.

 Burlington Electric should incorporate the following improvements in its revised plan:

Programs should include any measure which analysis shows to be cost-effective for
individual participants, not just those which preliminary analysis shows will always be
cost-effective.

BED should pursue all cost-effective programs, not just top-ranked measures.

BED's planning needs to make potentially lost opportunities and capability-building into
immediate top priorities.

BED should work with VGS to establish incentives for optimal combination of fuel
source efficiency improvement based on fuel-blind evaluations.

BED needs to target low-income customers, with opportunities for larger bill impacts,
including electric heat conversion and weatherization.

 Integrated analysis

 BED's long-range plan represents an extremely valuable first step on the path to

least-cost integrated planning.   It can use that plan more effectively to ensure that all resources

are pursued to their cost-effective limits.

 The most important of these areas may be BED's limited focus on highly cost-effective

DSM measures, even when less cost-effective DSM measures are still cheaper than supply

alternatives.   Pursuing only the top-ranked demand-side options creates an implicit bias for

supply, just as the opposite would be true for planning that chose only top-ranked supply options. 

 Instead, least-cost planning requires a utility to add efficiency measures to a facility, or programs

to its portfolio, until the next addition would exceed avoided costs.

(pIII-196)Demand-side program screening and integration



    89.  BED's failure to incorporate the cooling effects of lighting efficiency is discussed below.

    90.  The recommended requirements for VGS discuss this point in greater detail.

    91.  Efficient core ballasts use less electricity than conventional core-coil ballasts but they use more electricity

than electronic ballasts.

 BED's emphasis on individual measures leads it to overlook lost-opportunity resources.  

BED has not specifically targeted new commercial and industrial construction, despite the fact

that it accounts for a major portion of BED's expected load growth.   This contributes in part to

the omission of such potentially significant savings as energy-efficient air-conditioning and

high-efficiency window technology.

 BED's failure to analyze investments in high-efficiency air-conditioning efficiency

investments is particularly serious.89 Increased use of air-conditioning (combined with

diminishing electric heating) will convert BED to a summer-peaking utility.   BED has a limited

chance to influence efficiency choices for the air-conditioning equipment that is rapidly entering

its building stock over the next decade.   Those potential efficiency savings will become lost

opportunities if BED fails to act with great speed.

 BED also appears to treat fuel-switching and energy efficiency improvements as

mutually exclusive.   BED Exh. 6-1, Table V. at 24.    In fact, least-cost investments from a

societal standpoint involve an optimal combination of efficiency investments and either gas or

electric heating.   BED, in(pIII-197)collaboration with VGS, should refine its analysis to reflect

this.90

 Finally, BED should target buildings occupied by low-income customers.   This effort

should be concentrated on technologies that offer the largest savings to participants.   For

example, BED should pursue comprehensive programs to acquire efficiency resources in this

sector, and not attempt to satisfy its low-income obligation solely by targeting disadvantaged

customers for compact-fluorescent bulbs.

 The complete rejection of electronic ballast technology illustrates several dangers in

BED's approach to integrating energy efficiency resources.   This is significant both since

lighting is a major part of Burlington's demand, and as an illustration of general approaches.

 BED examined the extra cost of electronic ballasts, when compared with the efficient

core-coil ballasts that it plans to promote.91 The comparison suggested that the extra expense



    92.  This principle holds for o ther technologies as well.

    93.  The findings demonstrate that BED expects to become a summer-peaking utility;  thus failure to consider

cooling benefits may be significant.

was not cost-effective and electronic ballasts were, therefore, excluded from further analysis.   Id.

at 24.

 This aggregated analysis is troubling for several reasons.   First, as the findings

demonstrate, the exclusion is very sensitive to its initial assumptions.   More generally, utilities

should not rule out an individual measure for some customers just because an aggregate analysis

shows that it should not be(pIII-198)installed for all customers.   It is entirely possible that

electronic ballasts would be economical for some customers, such as those with above-average

lighting usage.92 

 This simplification will lead to cream-skimming if BED invests only in efficient

core-coil ballasts in buildings where electronic ballasts would be cost-effective, and thus makes it

less economic to install future electronic ballasts.   Other omissions from BED's analysis

reinforce this concern.   It does not consider cooling savings, or additional savings from other

energy-saving technologies only available with electronic ballasts.93 

 Finally, there is a real and practical problem with relying on efficient core-coil ballasts as

BED has chosen to do.   Regardless of what BED does, this technology will become the norm in

1990, when national efficiency standards ban the manufacture of conventional ballasts.   Thus,

participation in the "program" for core-coil ballasts will be 100%.   This increases the likely

savings and decreases the cost of BED's proposal.

Integrated analysis

 Bed's Plan may err by limiting its focus to highly cost-effective measures, even when less

cost-effective DSM measures are still cheaper than supply alternatives.   It should shift towards a

more facility-or customer-based approach.   Pursuing only the(pIII-199)top-ranked DSM options

risks cream-skimming and creates an implicit bias for supply.   BED appears to pursue both

conflicting objectives at once, leading to anomalous results.   Id.  at 27.

 For example, BED dismisses the likelihood that more DSM programs (involving more

measures) would produce a lower-cost resource plan.    As a result its portfolio analysis "locks

in" supply options because it finds that additional efficiency measures would not suffice to



    94.  In doing so, it may be helpful for BED to present composite cost-benefit ratios for the combination of

measures, as shown in its Table V I listing DSM program groups.   Id. at 24.

displace all of the supply in question.   However, this exercise only applied to efficiency

measures that had passed initial cost-benefit screening.   As a result, measures that were

previously eliminated solely on the basis of initial marginal cost estimates (collectively) are not

pursued, even if they would actually displace more expensive future capacity costs.   This

possibility is demonstrated in BED's analysis by the fact that the "final" cost-benefit ratios for

certain selected measures are lower than their "initial" cost and benefit ratings.   This practice

may be one reason why BED's plan excludes a number of measures for various customers, such

as high-efficiency motors for industrial customers.

 Combining programs and measures can also add non-peak energy savings;  in effect, this

reinforces the baseload capability of a demand-side portfolio by increasing its capacity factor, as

discussed in Module 5.   Consequently, BED should re-combine all available efficiency measures

into programs that seek a level and pattern of savings specifically matched to the supply in

question. This re-analysis should include measures that marginally failed the initial screening,

such as those ranked with a cost-benefit ratio between 100% and 125%.   In doing so, BED

should incorporate(pIII-200)the comparison formula recommended above in its cost-benefit

analysis and integrated resource planning.   Moreover, BED should represent savings from

combinations of measures in programs as average savings aggregated over different customers.94

 BED should also explicitly recognize the need for capability building.   BED's short-term

plan may already deal with program delivery.   However, capability-building deserves priority in

the long-term process that guides the short-term plan.   This need will become clearer as BED

shifts its emphasis from individual measures to the delivery of comprehensive programs aimed at

securing all cost-effective savings from participants.   Finding out precisely how much each

measure will separately save is far less important than establishing how much it costs and how

long it takes BED to secure comprehensive savings from different groups of customers.

 Another improvement for BED's integrated plan would be more explicit and systematic

treatment of uncertainty.   This could be accomplished by examining alternative resource plans

for high growth and low growth.   As discussed in Module 5, this will help BED identify

least-cost options to pursue should unexpectedly high demand require additional resources.   In



addition, BED's analysis should evaluate how the portfolio selected from its revised analysis

performs under low load growth.   See Module 5 discussion and findings.

 (pIII-201)A final source of concern in BED's integration analysis is the allocation of

avoided energy and capacity costs.   The long-term plan gives the impression that BED equates

fixed capital costs with capacity, while defining avoided energy costs as the short-run variable

costs of the benchmark supply. As established in Module 5, this runs the risk of under-valuing

non-peak energy savings that can help substitute for baseload capability, while over-valuing peak

demand savings.   It is not clear from reading BED's plan whether this "tilt" is the basis for

continuing all existing supply options.   Nevertheless, BED's compliance filing should clarify

how these distinctions are made in both screening and portfolio analysis.

d. Vermont Gas Systems

 For the reasons set out above, I recommend that the Board direct VGS to file an

expanded demand-side action plan to comply with this decision.   Vermont Gas should also

continue advancing its integrated planning capability, incorporating the changes discussed above.

 The company's filings should take three forms.   A filing in 90 days should consist of

conceptual plans for pilot programs aimed at lost opportunities and cost-effective electric heat

conversions to natural gas.   A second filing in 180 days should include a detailed analysis of the

costs and savings from high-efficiency gas appliances and heating equipment for residential and

commercial customers.   That filing should also include detailed plans for actually commencing

programs in 1990, a progress report on developing an integrated resource plan, and

a(pIII-202)schedule for filing that plan.   A third filing should provide an integrated resource

plan, developed in accordance with the criteria of this Report.   It should be re-examined and

re-filed every three years thereafter.   These filings should address the policy changes addressed

above.

 In preparing for an incentive program, VGS should promptly gather and analyze two

types of information.   This first is baseline data on the costs and efficiency of representative

equipment now being purchased for gas space heating and water heating of varying sizes.   The

first priority should be on residential equipment;  close behind in priority should be commercial

customers.   The second type of information VGS should collect concerns costs and performance

of water and space heating equipment at varying efficiency levels in the same size categories as

in the baseline information.   This data should include the most efficient equipment available in



    95.  Central Vermont's collaborative design effort may add this task to its list of program objectives, if not

included in existing work plans.

    96.  The W isconsin PSC's statement of "INT ERFUEL SUBSTITU TION PRINCIPLES" may aid the parties in

this effort.   See, Case No. 05-/EP-5, at E-1, WI P.S.C. (April 7, 1989).

Vermont.   VGS should also obtain the same information about equipment that may be

unavailable in Vermont but that is commercially available elsewhere in the United States or

Canada.   With this information, VGS should perform life-cycle cost comparisons of various

high-efficiency alternatives to baseline models identified through its data collection efforts.   This

analysis should examine different scenarios which include variations in annual utilization, size,

installation cost, and gas price escalation.

 In addition, I recommend that VGS immediately begin designing an incentive program to

aggressively promote high-(pIII-203)efficiency space heating equipment.   This program should

be designed to accomplish the following objectives:

  1. to build market acceptance of, and installer confidence with, equipment that exceeds
the standards for space heating systems which take effect in 1992;

  2. to establish an empirical basis to support the analysis of varying efficiency levels
called for above, and for comparisons with electric heat as part of electric heat
conversion programs;  and

  3. to build the company's capability to purchase saved gas through efficiency programs,
as an alternative to obtaining additional pipeline purchases and pipeline capacity in
the future.

 Finally, VGS should also begin working on a program in conjunction with the electric

utilities with which it shares service territories.   With those utilities, VGS should negotiate a

mutually acceptable form of cost sharing for obtaining cost-effective conversions from electric

heat.95 This task will clearly be the subject of competitive tensions.   However, the parties' goal

should be to reduce those tensions by defining mutually acceptable societally cost-effective

fuel-switching criteria.96

 Vermont's electric utilities should compare avoided cost estimates (developed in

accordance with the methods and criteria set out above) with similar information from VGS.  

These comparisons should use the societal perspective discussed in(pIII-204)Module 4 as a

threshold test for cost-effectiveness of fuel-switching investments.   This cost-benefit analysis

should be fuel-blind, and must choose the fuel that offers the least-cost combination with energy



    97.  It is useful to consider the interplay between VGS' own efficiency programs with fuel-switching programs

involving electric utilities. Investments to raise efficiency of the new gas equipment that VGS already expects to be

installed will reduce the company's demand projections.   In effect, VGS' gas-efficiency programs will make

additional gas availab le to supply gas demand arising from conversions from electricity.

efficiency.   For example, in smaller dwellings, combining more efficiency with less electricity

may be cheaper than mixing less efficiency with more gas.97

 As with other utilities, I recommend that the Board allow VGS substantial latitude in

designing this program.   For example, VGS is free to experiment with offering rebates to

equipment dealers and installers, or offering cash incentives directly to consumers, or both.   For

electric heat conversions, VGS may prefer to offer long-term financing for the equipment based

on minimum efficiency standards.   I urge that VGS promote only that equipment that meets or

exceeds the national efficiency standards that effect in 1992.   I also strongly encourage VGS to

make use of the existing Vermont infrastructure (including VEIC's demonstrated experience and

expertise with gas efficiency options) as the company designs its programs.

Integrated planning

 VGS' filing in Module 8 demonstrates some progress toward developing the capability to

integrate demand-side(pIII-205)resources with its supply planning.   In order to advance this

progress VGS should adopt several specific improvements.

 As a first step, VGS should calculate and compare the life-cycle costs of saved vs.

purchased gas on a levelized basis, as discussed in Module 5.   These calculations should

explicitly take into account purchased gas cost escalation expected in the future.   In addition, the

analysis should also include the avoided costs of storage capacity for heating efficiency savings

estimated to occur during peak-day demand.

 The company's comparisons of energy efficiency and supply costs should also reflect the

environmental costs external to market prices.   Methane combustion contributes to CO2 buildup

and consequent global warming.   As it develops its integrated planning capability, VGS should

work on a method for explicitly estimating external costs of combustion of natural gas.   Until

such an estimate is developed and accepted, VGS should employ the 15% risk and externality

factor discussed above when assessing the cost-effectiveness of gas efficiency improvements.  

This is important to properly applying the societal perspective to fuel-switching, since electric

avoided costs should also include externalities as well.   It will also reduce the anti-competitive



    98.  As with electric utilities, a single homeowner may worry about whether she could recover the price premium

for a high-efficiency furnace through an increased selling price  for her home.   In contrast, VGS knows that it will

continue to derive energy savings from the more efficient furnace regardless of changes in home ownership.   See

generally Modules 2 and 5 for distinctions between specific customer and diversifiable utility risks of demand-side

investments.

effects that would arise if costs were considered for some utilities while those for others were

ignored.

 Finally, VGS should not apply its suggested upward risk adjustment to the discount rate

used to levelize the costs of saved gas.   If anything, gas efficiency improvements should reduce

risk by insulating customers and the company from the disruption of future gas price escalation.  

For example, Module 5 found that(pIII-206)higher efficiency stabilizes demand in response to

price fluctuations.   Indeed, Vermont Gas has failed to appreciate many of the risk-mitigating

advantages of efficiency resources discussed in Module 5.   It also confuses the risks that

efficiency investment pose for its customers with those faced by the company.   For example,

VGS can diversify the financial and specific risks to which a single residential customer is much

more highly exposed.98

e. Citizens Utilities Company

 Citizens' position is that its efforts are sufficient, and that no Board action is necessary or

appropriate.   I disagree.   In the absence of specific proposals by Citizens to identify and pursue

demand-side potential within its service area, I recommend that the Board order the company to

choose from the following options:  (1) that it begin formulating responsive proposals

immediately, (2) approach other Vermont utilities and seek participation in their proposed

programs, or (3) embark on a collaborative design process with the Department and CLF. [FN99] 

I(pIII-207)invite the parties to comment on appropriate action with regard to citizens, and to

suggest alternatives.

 FN99 The New York Public Service Commission is considering whether to require

Rochester Gas and Electric to participate in a collaborative design effort because of the failure by

that utility to develop responsive DSM programs.  See NY PSC Order 89-15 in Case 78223, May

23, 1989, at 24.   Similar action may be necessary in Vermont.

 One other observation is appropriate here.   For the last decade, Citizens has been able to

maintain relatively low rates because it was one of the few New England utilities interconnected

with Canadian sources.   That situation is ending and Citizens may soon argue that future rate



increases are needed in order to allow it to pay "market" prices for power.   If so, I recommend

that the Board take into account Citizens' failure to develop an ability to acquire all cost-effective

DSM resources, before concluding that any rate increase is "just and reasonable."

 The foregoing Hearing Officer's Report and Proposal for Decision was distributed to the

parties on July 13, 1989, in accordance with 30 V.S.A. Section 8.   The comments of the parties,

and any requests for oral argument, have been forwarded to the Board along with this Report and

Proposal for Decision and the following Appendices III-A and III-B.

 DATED at Montpelier, Vermont, this twenty-eighth day of August, 1989.

s/ Michael H. Dworkin, Esq.



    1.  Board Member Hunneman's term in office ended in November, 1989.   However, having heard the oral

argument and reviewed the record in this case, she has participated in the decision, in accordance with 30 V.S.A.

Sec. 3(e). Board Member Leonard U.  Wilson assumed office in November, 1989.   Having reviewed the Proposal

and the parties' comments, he wishes to state his approval of today's Decision and Order.
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(pIV-3)BOARD DISCUSSION

I. Introduction

 In February 1988, this Board initiated this investigation into energy efficiency,

conservation, and demand-side management, a proceeding that has become the most extensive

and far-reaching investigation the Board has ever conducted.   We began this review in the

conviction that the people, businesses and economy of Vermont could no longer afford to ignore

the significant savings that could be captured through cost-effective investments in energy

efficiency.    The record before us confirms that conviction, and today we set out measures that

must be taken by Vermont's electric and gas utilities to achieve these savings for their customers.

 Events that have occurred since this investigation began have only underscored the need

for prompt and effective action to enhance energy efficiency in this state.   Vermont's households,

farms and businesses now spend approximately $975 million annually on all forms of energy, a

figure 60% higher than the entire General Fund budget of state government.   The ratepayers of

our electric and gas utilities now pay over $440 million annually for those services, and these

costs are growing.   Between 1987 and 1989, peak electricity demand rose by 85 MW, or nearly

10%, and total electric energy use increased by 7.3%.   Natural gas sales increased by 16.4% over

the same period.

 Meanwhile, the energy supply situation in the nation as a whole has worsened

dramatically.   The United States now imports over 7 million barrels of oil a day, nearly 50% of

our(pIV-4)national supply and substantially more oil than was imported in 1973 before the first

OPEC-led oil embargo.   And in 1988, for the first year since 1976, the United States actually

became less efficient in the use of energy--not only do we use more energy per dollar of GNP

than our major international competitors, but we are beginning to lose some of the gains made

over the past decade.   Neither the United States, nor the State of Vermont can compete

effectively in the international economy if we do not aggressively manage energy costs and

pursue cost-effective energy efficiency measures.

 The economic need to improve energy efficiency has been underscored by events in the

environmental arena as well.   Over the past two years, Vermont has, along with the rest of the

world, become increasingly aware of the potential for long-term, global impacts resulting from

energy production and consumption.   Global warming, acid rain, nuclear waste, habitat

destruction and other environmental harms now share center stage with price and reliability as

important factors governing energy policy decisions.    Serious analysis of known impacts and



risks strongly suggests that the current market prices for most energy sources substantially

understate their true costs t the environment, human health and the economy.   In this context,

significant improvements in energy efficiency are justified on equity and environmental grounds,

as well as on risk-management and economic criteria.

 We recognize that making fundamental changes in the way that Vermont's utilities select

resources and deliver services to(pIV-5)their customers is not an easy task.   Yet measurable

progress has already been made as a result of this investigation.   Substantial demand-side

management programs are already being developed at Central Vermont Public Service, Green

Mountain Power, and at the Burlington Electric Department.   These three companies, as well as

the Washington Electric Cooperative, are engaged in ongoing, collaborative efforts to design

efficiency programs with the Department of Public Service, the Conservation Law Foundation,

and other public interest groups.   We congratulate the Hearing Officer and the parties to this

docket for their outstanding work in advancing the goals of least cost utility management in

Vermont.   The purpose of today's Order is to approve the thrust of that work to date, to resolve a

number of contested issues raised in the parties' comments on the Proposal for Decision, and to

chart a course for further action.

II. Summary

 The Hearing Officer's detailed and thorough Proposal for Decision successfully

addresses the issues set out in our opening Order.   In response to those requests, the Proposal

recommends a variety of policy changes to ensure that utilities will consider demand-side options

more even-handedly in resource planning.   These changes take many forms.   They involve

program design principles to enlarge the scope and improve the effectiveness of demand-side

programs by making sure they are comprehensive (Module 3);  imperatives for integrating

demand-side resources, including the need for capability-building on the(pIV-6)demand side

(Module 5);  cost-recovery rules for demand-side expenditures and for recognizing sales losses

resulting from such investments (Module 6);  and finally, planning and filing requirements for

integrated resource planning.   The Proposal includes a rebuttable presumption that would, for

planning purposes, result in a 15% cost advantage to demand-side resources when comparing

them to supply-side resources (Module 7).

 The record in this case did not define the outer bounds of the magnitudes and costs of

energy efficiency resources available in Vermont;  however, it demonstrated unequivocally that



this untapped potential is both large and worth pursuing.   Estimates of the "technically

achievable" DSM potential are very large, projecting potential demand reductions of as much as

35% to 50%.   But such estimates overstate what is realistically achievable within the next

decade because they explicitly do not consider costs or cost-effectiveness and do not account for

implementation problems such as customer acceptance, slow turnover of embedded end-use

technologies, and similar issues.

 Various parties estimated that Vermont could achieve peak load reductions of 10%, or

about 120 MW, by the year 2000 through cost-effective DSM measures.  On the basis of the

record in this docket, we conclude that this is clearly a lower bound, and that Vermont's utilities

can and should achieve significantly more than 120 MW in energy efficiency savings over the

coming decade.  (See Proposal at Vol. III pp. 22-31).   The possible upper bounds are frontiers

that remain to be explored, and which will only become known through concerted action.   Not

only are(pIV-7)efficiency resources plentiful, but they offer unique advantages with respect to

supply--principally reduced risk and lower environmental damage.   We conclude that

continuing, vigorous action is needed to advance demand-side resources to the same state of

readiness enjoyed by supply options.

 The complexity and novelty of this field of regulation have drawn numerous detailed

comments from the parties to this investigation, both supporting and criticizing the Proposal.  

The Board has considered these comments very carefully, mindful that our decisions here will be

relied upon by utilities designing programs and making efficiency investments totalling well over

$150 million during the next few years.   We have accepted both the thrust of the Proposal and

most of its specific policy recommendations.   However, we do modify and clarify several points,

and we make substantive changes to the cost comparison techniques and minor modifications to

the cost recovery proposals. To the extent that they differ from the rationales set out in the

Proposal, our reasons for adopting or modifying each of the contested recommendations are set

forth in the discussion below.

III. Least-Cost Planning Principles and Programs

A. Risk and Externalities Adjustments

1. Introduction

 As the evidence in this docket makes clear, a simple comparison of the apparent market

prices of supply and demand-side options for integrated planning purposes will produce



a(pIV-8)distorted resource plan.   The prices of various resource options must be adjusted, both

for differences in risks and for the significant, unpriced environmental harms associated with

energy production and consumption.   The Hearing Officer proposes that we adopt a rebuttable

presumption that supply side resources are, for comparative purposes, 15% more expensive than

their acquisition price standing alone.

 We concur fully with the principles underlying this proposed adjustment.  However, we

modify its application in two respects.   First, we believe that the 10% adjustment for risk should

be calculated as a discount to the price of demand-side options rather than as an "adder" to the

price of supply-side options.   Second, while we accept the proposed 5% adder to supply-side

resources as an initial proxy for their unpriced environmental harms, we believe that further

analysis is needed to develop more accurate approximations of the external costs of different

supply options.   The evidence suggests that these costs may significantly exceed 5% of the

current market price of some supply technologies.   For this reason, we will continue our

investigation into environmental externalities in a parallel proceeding, with a view toward

advancing our understanding of these complex issues, and developing more accurate estimates of

the unpriced environmental costs for different energy supply sources.   In the interim, we will

adopt the 5% adder and apply it as recommended in the Proposal.

 The adjustments set out in the Proposal attracted a number of comments.   Some

comments give the mistaken impression(pIV-9)that the environmental and comparative risk

adjustments are unsupported by record evidence.   We disagree.   The record provides conclusive

evidence that efficiency resources carry advantages not reflected in their monetized costs, and

that supply resources they replace impose environmental burdens not reflected in utility supply

costs.   As the Proposal explains:

These 'adders' seem fully justified by the facts.   The record fully
demonstrates that DSM has risk-reducing advantages such as short lead
times, availability in small increments, and ability to grow
simultaneously with load.   In addition, it is clear that supply options can
have major external costs.   III-105.

 Central Vermont and Green Mountain argue that the 15% combined adjustments are too

high.   The Department and CLF argue just as strongly that higher values could be justified.   See

Proposal at II-105 to II-108;  Department Comments at 35;  Oral Argument at 84-85, 115-116; 

CLF Comments at pp. 34-35.   We conclude that these factors are too important to ignore, and

ignoring them assumes them to be equal to zero.



2. Comparative Risk Discount

 The 10% adjustment to the cost of demand-side resources is intended to reflect the

"comparative risk and flexibility" advantages of those resources. Proposal at Vol. III, 164, 231.  

These advantages are tangible, significant, not generally reflected in the conventional

comparisons of monetized costs and benefits, and amply demonstrated on the record.   See

generally Findings 642 to 668 in Vol. II at 150-156.   As noted above, the Hearing Officer

proposed that these advantages should be(pIV-10)reflected in a 10% adder to the cost of supply; 

we believe they should be reflected as a 10% discount to the cost of efficiency measures.   We

believe a discount, rather than an adder, more clearly reflects the substantial risk and flexibility

advantages of demand-side resources.    These factors are discussed below.

 Parties contesting the allowance for these factors tended to concentrate only on the

language describing its application in Module 7 (Vol. III, p. 165;) Central Vermont at 12-15; 

GMP at 6-7.    However, the evidentiary foundation for the risk-mitigating advantages of

demand-side resources is clearly stated in Module 5.   There the Hearing Officer found that "the

risk-related advantages of energy efficiency resources are particularly unique and significant."  

Vol. III, p. 109.   These include flexibility, short lead time, availability in small increments, and

ability to grow with load.   Id.

 The fact that availability of efficiency resources will correlate directly with load growth

has no parallel on the supply side, and warrants special recognition.   The Hearing Officer found

that "the ability of efficiency resources to grow with load originates in three distinct ways."  

III-110. First, opportunities for utilities to buy efficiency resources will rise with underlying

economic growth in utility service areas;  thus, a utility can "automatically synchronize its new

resource acquisitions with swings in resource needs."   Id.  Second, efficiency reduces load

growth for existing customers during expansionary periods:  when demand for energy services

grows for(pIV-11)existing customers, load will increase less for energy-efficient customers than

it will for inefficient end-users.

 The third way that higher energy efficiency benefits the utility system directly is by

stabilizing loads.   New buildings that use electricity more efficiently reduce their users'

sensitivity to changes in the prices both of electricity and alternative energy forms.   As a

consequence, loads are more stable since they are less susceptible to fuel switching or

curtailment actions.   Compared to supply, efficiency resources therefore reduce the uncertainty



surrounding the rate and magnitude of future load growth, thereby reducing the number of

options that must be readied for the future.    Id. at III-111, footnotes omitted.

 Several comments incorrectly assess the risks of efficiency resources based on the

utilities' current lack of familiarity and experience with efficiency measures and programs.  

Experience at numerous utilities throughout the Northwest demonstrates that efficiency measures

have risk-mitigating advantages for utilities that have the capability to implement them.   For

example, the Proposal states that:

Demand-side resources are flexible because once a utility has developed
the capability to acquire them, it can change its acquisition plans as
circumstances warrant relatively quickly and inexpensively....  Utilities
have a number of 'throttles' at their disposal to accomplish this.   They
can raise or lower financial incentives, add or subtract eligible measures,
or expand or contract the target population.   Vol. III at 109.

 (pIV-12)Clearly, utilities will not be able to exercise these controls sensitively until they

have a substantial body of experience behind them.  This is the purpose of the capability-building

stage we order here.   But failing to count the advantages inherent in that capability, once

developed, would limit its apparent value--and thus the breadth and depth of programs designed

and executed in the process.

3. Environmental externalities adder

 The 5% externalities adjustment also finds ample support on the record.   The adder is at

this point simply a proxy, intended to capture costs not already included in the monetized prices

of supply sources.   Included among these costs are such widely-recognized effects of energy

production and use as acidic precipitation, carbon dioxide and other "greenhouse gases"

contributing to global warming, habitat destruction, radioactive hazards and nuclear waste

disposal risks.   These effects clearly are significant, and they impose costs and risks on society

that are not reflected in either the market prices or the regulated prices of energy supply sources.   

We may not yet have the tools to monetize these costs precisely, but that is no reason to treat

them as having no value at all.   We conclude that the 5% externalities adder is a reasonable

initial proxy value for the unpriced externalities of energy supply.   Based upon all of the

evidence available to the Board, we conclude that this is a conservative adjustment.

 (pIV-13)Green Mountain and Central Vermont rightly argue that the externality adder

should not apply to those environmental costs already internalized in supply costs.   But the



    2.  Dealing with these concerns is just now moving from the theoretical to the concrete.   Mitigating acid rain

damage is a key objective of legislation recently submitted to Congress by the President in proposed revisions to the

Clean Air Act.

adjustment is not designed to result in such double-counting.   Take, for example, the costs of

meeting the New Source Performance Standards (NSPS) for a new fossil-fired station:  such

costs would already be internalized in the capital and operating costs of the plant.   However, the

5% adder would still apply to the output of such a facility, reflecting the environmental costs not

remedied by the NSPS.   For fossil-fuel burning supply resources, such undesirable but unpriced

side-effects include emissions of gases contributing to global warming and pollutants that

contribute to acid rain.

 As the Hearing Officer observes, feasible methods for remedying or reversing such

environmental damage are as yet unknown, let alone the costs of doing so. The costs of

unmitigated environmental harms are similarly unknown.   Whatever these costs may turn out to

be, they will certainly not be zero.2 Choosing resources that do not contribute to these problems

will lessen the cost of dealing with them.   It would be counterproductive and inconsistent for this

Board to allow utilities to continue to ignore these factors in resource planning.   An

environmental adder is the clearest and simplest way for utilities to incorporate the

environmental advantages of(pIV-14)energy efficiency resources at virtually every stage of

resource planning and integration.

4. Application of the adjustments

 Central Vermont and others suggest that the rebuttable presumption is useless because it

will "burst" once any party adduces evidence to contest it.   They imply that in order to overturn

the presumed cost adder, a party need only offer some quantitative evidence that differs from it.  

Such a conclusion is unwarranted.   It presumes that no other party would come forward with

evidence to challenge the evidence contesting the presumption.    This is, indeed, the traditional

function of a presumption.   It promotes certainty and reduces litigation costs by stating the

assumptions that will be made in the absence of contrary evidence.   It also stimulates the

production of further evidence on the issue on those occasions when its accuracy is critical.  

Finally, the presumption has a specific additional value in the context of utility planning

decisions:  it requires the performance of a calculation that should be required as a matter of



sensitivity analysis in any case.   Here it serves the additional value of more accurately describing

the true cost of actual alternatives.

 The presumptions serve as quantitative rules of thumb, to replace the previously implicit

working assumptions of zero.   The adjustment factors are neither ceilings nor floors, but rather

substitutes for more refined findings based on hard, empirical measurement.   In future

proceedings, any party may seek(pIV-15)to substantiate higher or lower values for either the

adverse environmental effects of supply or the utility risk-mitigating advantages of efficiency

resources.   Simply saying that the value is actually higher or lower will not, however, make it so. 

 Evidentiary challenges to the presumption must be rigorous, and must withstand both

examination and surrebuttal evidence by other parties.    Of course, we will look with particular

interest on joint analysis submitted by parties to quantify comparative risks or to create

resource-specific cost adjustments for environmental externalities.

 Two qualifications on the use of adjustment factors are in order.   First, the 5% adder

should also apply to fuel-switching programs, as it does for supply programs (CV comments at

22).   It is true that oil and gas combustion reduce environmental quality, even in direct end-use

applications;  however, those end-use applications are more efficient, and thus less harmful than

combustion and transmission from centralized electric generating stations.   The extent of this

advantage is not yet clear.   Thus, any party is free to present evidence in their compliance filings

to substantiate some credit for alternative fuels. For example, Vermont Gas could present

evidence to support its current assertions that natural gas is more benign than other fossil fuels,

implying that gas-fired end-uses would deserve an externality premium over oil- or coal-fired

electricity consumption.   Proponents of fuel-switching to biomass fuels could present similar

arguments.

 (pIV-16)Second, there may be specific instances where applying the adjustment would

involve double-counting.   For example, small power producers may supply electricity at prices

which incorporate a premium for their low environmental impact.   If such resources form the

basis for utility avoided costs, applying the adder to the price of such production would be to

credit demand-side resources twice for their environmental advantages.   This logic could

conceivably extend to calculations of avoided costs which are themselves premised on further

investment in utility demand-side resources.   Until more extensive and accurate estimates are

developed, we expect such occasions to be rare exceptions to the general premise underlying the

environmental and comparative risk adjustments.



    3.  The New York PSC imputes an additional 1.4 cents per kWh to fossil-fuel supply resources competing with

demand-side options.   See Opinion 89-29, Case 89-E-176, Opinion and Order Approving Demand-Side

Management Rate  Incentives and  Establishing Further Proceedings, September 12 , 1989.   This figure is

approximately equal to a 20% adder for external environmental costs alone.

 The Board concludes that failing to count costs that are known but not precisely

measurable would, in effect, ignore them, thereby skewing utility resource decisions.   Rather

than perpetuate this implicit practice, the Hearing Officer has proposed that we exercise our

discretion and judgment and set out a rebuttal presumption that will approximate true costs more

accurately than the current assumption that external costs are zero.   See, Findings 643 and 648 at

Vol. II, pp. 151, 155.   Other regulatory bodies have adopted similar approaches, including the

Public Service Commissions of Wisconsin and New York.3 The Board(pIV-17)accepts this

recommendation, and adopts as interim adjustments a 5% adder to supply-side costs for negative

externalities associated with supply sources, and a 10% discount from demand-side costs for the

risk-mitigating advantages of demand-side resources.

B. Cost Recovery Mechanisms

1. Introduction

 Any effort to implement least-cost utility planning must recognize that implementation

of demand-side measures requires a workable partnership between the utilities and their

customers, supported by the regulatory framework within which they operate.   To maximize

their effectiveness, demand-side programs must be carefully crafted, creatively marketed, and

intelligently monitored. These characteristics cannot be achieved by regulatory fiat alone, and are

not likely to be achieved at all if utilities are financially penalized for succeeding in lowering

their sales.   We do not believe that it is necessary to offer bonuses or incentives to Vermont

utilities to encourage them to engage in serious least-cost planning.   However, we do believe it

would be both unfair and unproductive to insist on a rate-making regime that actually penalizes

utility companies for success in implementing cost-effective efficiency programs.   For this

reason we will adopt accounting and rate-making measures, including the Account Correcting for

Efficiency (ACE) mechanism, that are fair and reasonable, and(pIV-18)that are consonant with

Vermont's traditional rate-making principles.

 Several parties challenged the proposed procedures for recovering the costs of

demand-side resources.   The Department opposes the Hearing Officer's proposal to establish an



    4.   By net revenue, we mean the tail-block rate charged to customers minus costs that vary in the short run, such

as fuel and purchased power costs.   The elements of this "netting out" process are detailed in Appendix IV-A of this

Order.

    5.  At its 101st annual convention in Boston, NARUC adopted a resolution on November 15, 1989, which read , in

part:

Whereas improvements in end-use efficiency generally reduce incremental energy sales; 

and

Whereas the ratemaking formulas used by most State commissions cause reductions in

utility earnings and otherwise may discourage utilities from helping their customers to

ACE account for Central Vermont.   Central Vermont offers several technical corrections, while

Green Mountain seeks broad applicability of the ACE mechanism to all utilities.   The

Department also contests the aggregate standard for determining whether utility DSM

investments are "used and useful".   Our evaluation of each of these issues appears below.

2. The ACE mechanism

a. The Mechanism and its Goals

 Both Central Vermont and Green Mountain maintain that current regulatory practice

penalizes them for efficiency investments.   Every saved kilowatt-hour eliminates a

kilowatt-hour's worth of net sales revenue.4 This is because traditional rate-making practices set

each kilowatt-hour's price to cover both fixed and variable costs.   However, a reduction in sales

due to customer efficiencies reduces only the company's variable costs, not its fixed costs in the

short term.   See Proposal at Vol. III pp.  138-150.   According to the utilities, this penalty can

exert powerful pressure against utility efficiency investments, especially between rate cases.  

This is because rate(pIV-19)cases tie utility revenues directly to a specific amount of electricity

sales.   Any reduction in sales reduces net revenues, which in the short run reduces utility

earnings.   On the other hand, sales in excess of projections will, within limits, enhance the

utility's earnings between rate cases.   Therefore, the more successful a utility's demand-side

efforts, the more it suffers potential revenue erosion in the short run.

 The Board is not alone in confronting this issue.   The revenue-loss disincentive is the

subject of growing concern among utility regulators nationwide.   The Hearing Officer cites

numerous Commission actions from across the nation, both pending and completed, that attempt

to remedy this problem. Central Vermont points out that NARUC recently endorsed its

conservation committee's finding that regulators must address and resolve this problem to make

utilities' least-cost plans their most profitable plans.   Oral Argument at 14-15.5 



improve end-use efficiency ... be it

Resolved that ... NARUC ... urges its member State commissions to:

(1) Consider the loss of earnings potential connected with the use of demand-side

resources;

(2) Adopt appropriate ratemaking mechanisms to encourage utilities to help  their

customers improve end-use efficiency cost-effectively;  and

(3) Otherwise ensure that the successful implementation of a utility's least-cost plan is

its most profitable course of action.

    6.  Other utilities may request application of the ACE mechanism as well.  Permission to use it will be contingent

on Board  approval of their DSM programs, and may be influenced by the  participation of expert parties, with usually

adverse interests, in the development and evaluation of those programs.

    7.  For example, the Long Island Lighting Company will be allowed to collect  $1.20 for every dollar in sales

revenue lost due to their DSM investment.

 (pIV-20)To correct this disincentive against efficiency investments, the Hearing Officer

proposes the use of the ACE mechanism basis for Central Vermont as part of our approval of its

collaborative design process.   Appendix IV-A.6 This mechanism allows Central Vermont to

accrue and subsequently to recover, as part of its next rate case, any net revenue losses that it can

demonstrate are specifically attributable to its demand-side efficiency programs.   We note that

this approach is considerably less attractive to the utilities than the solution jointly proposed by

Central Vermont, CLF, VNRC, and VPIRG, and far less attractive than Central Vermont's

original proposal.   It is also significant that, other than to clarify cost-recovery principles, the

Proposal includes no further policy recommendations that would reward utilities explicitly for

successful DSM investments.

 In other words, the ACE mechanism removes a disincentive, but it does not create a

special incentive for demand-side measures.   Compared with other regulators' actions to

compensate utilities for DSM investments, the proposed remedy seems both reasonable and

cautious.   For example, the New York PSC is not only allowing some utilities to recoup lost

sales(pIV-21)revenue, but rewarding utilities with a share of the costs avoided by DSM.7

b. Concerns about the ACE Mechanism

 The Department disputes the Proposal's rationale for allowing Central Vermont to

recover lost sales revenue.   Its comments fall into two categories: substantive and legal.

 Substantively the Department cites several concerns:  (1) that the ACE mechanism will

be too difficult to regulate;  (2) that it distorts utility incentives;  (3) that it is unfair to future

ratepayers;  (4) that it carries no requirement as to whether programs are prudent or used and



    8.  The Department's comments seem to acknowledge this on p. 14.    The Department suggests that the ACE

mechanism's temptation will be so  strong that utilities will have to change their resource p lans accord ingly.

useful.  Legally, the Department contends that the ACE mechanism violates the Vermont

Supreme Court's prohibition on selective and retroactive rate-making.   The Department's

concerns lose some of their persuasive force since the Departments' alternative proposals--such

as a bonus return on equity for DSM expenditures--could cost ratepayers far more dollars,

without being linked to any actual accomplishments.   The Proposal analyses each of those

concerns in detail.   We adopt those analyses and add the following observations.

i. Policy Concerns

 The substantive heart of the Department's opposition to the ACE mechanism is concern

over the potential for manipulating the results.   For example, the Department's comments warn

that utilities may obtain unreasonable profits by inflating lost(pIV-22)revenue estimates (Id. at

7-9).   In the Department's view, "the complexity and focus of rate-making may significantly

change," and the ACE account will always be suspect because there is "no empirical or

reasonably objective basis for establishing the reasonableness of utility assumptions."   Id. at 11.  

Of course, the potential for self-serving manipulation of the ACE mechanism exists, as it does

for accounting measures for supply measures.   But the estimates and assumptions that must go

into the calculations of qualified ACE accruals must be dealt with in any event to properly

evaluate DSM programs and to integrate DSM savings into resource planning.   This certainly

does add a new dimension to utility regulation, but it is a dimension that is inherent in the

implementation of integrated resource planning by regulated utilities.

 The Department worries that the ACE mechanism will encourage utilities both to

overstate savings and to pursue DSM to uneconomic lengths.   Our goal in this area, as in many

others, is to maintain a reasonable and workable balance among competing interests.   As the

Proposal points out, the ACE mechanism counteracts a utility's tendency to understate DSM

savings in order to preserve existing supply plans.8 We adopt the ACE mechanism because we

believe it is necessary in order to reflect fairly the true costs of demand-side programs, and in

order to correct the disincentive that would exist if utilities could not recover the costs of

implementing demand-side programs as they(pIV-23)can recover the costs of investing in

supply-side resources.   While the ACE mechanism might well encourage high utility estimates



of kWh savings, these estimates will be subject to review, and we fail to see how it could lead

utilities "to invest in as many areas as possible, but as little as possible in each area."   Even if the

mechanism created an incentive to maximize the number of estimated kWh lost to conservation,

it does not follow that a utility would therefore "minimally invest in scattershot DSM measures."  

Id. at 12. Later the Department makes the opposite claim:  that the ACE mechanism will lead

utilities to "extend programs to arguably reach every opportunity for kWh reductions, including

both economic and uneconomic C & LM."   Id. at 14. This argument fails to consider that such

behavior would be checked by the requirement that DSM programs be both prudent and used and

useful.

 The Department also raises a concern for inter-temporal equity, arguing that the ACE

mechanism "will result in future ratepayers paying for services received by current ratepayers."  

Id. at 16.   Inter-temporal equity is an important policy in utility rate-making, but here again, our

policies are guided by a need to balance competing interests.   Absolutely contemporaneous cost

recovery is inconsistent with the policy of rate stability;  for this reason the Board has commonly

phased in rate and rate design changes, and has amortized certain costs (e.g. Vermont Yankee

outage costs, rate case expenses) over multi-year periods.   We note that the Department's equity

argument could be invoked against cost recovery for any demand-(pIV-24)side or supply-side

investment that is not capitalized over its useful life.   Moreover, tomorrow's ratepayers will

benefit from today's DSM investments, including the investments that generate short-term ACE

accruals, as long as the supply they displace would have been more expensive, and the

investments have a useful life extending into future rate periods.   Considering the relatively long

lives of most DSM investments, and the relatively short periods between rate cases, we conclude

that the ACE mechanism will not result in significant intertemporal inequity.

 The Department's final substantive objection to the ACE proposal is based upon a

concern that for utilities to qualify for ACE allowances, "they only need to adequately defend

claims that utility DSM program activities lead to kWh reductions."   Id.  This is a valid concern,

but one easily addressed.   In case there is any doubt, we hereby clarify our intention that utilities

will only be allowed to recoup ACE accruals for programs that have been demonstrated to cause

reductions in kWh sales and net revenues, and that are accepted as both prudent and used and

useful.

ii. Legal Concerns



 The Department contends, at 22, that the ACE mechanism violates the prohibition on

selective updating.   The Proposal significantly modifies an earlier suggestion by several parties

specifically in order to avoid this problem.   III-144-145.   The resulting ACE mechanism itself

allows recoveries only in the context of rate cases in which other, potentially offsetting, changes

in the costs of the utility can be fully litigated.(pIV-25)Thus, it seems fully consistent with the

principles set out in In re Allied Power & Light, 132 Vt. 354, 364 (1974).

 The Department also asserts, at 21-22, that the ACE mechanism violates the judicial

prohibition on retroactive rate-making.   The Proposal carefully considered this point, at III-142

to 144, and we adopt that analysis, adding only the following observations.

 The prohibition was most recently addressed in In re GMP, 147 Vt. 509  (1986) which

noted, at 512, that:

Once it is clear that a particular cost is "extraordinary" and does not
result from company mismanagement, or imperfect forecasts, treatment
of such costs does not constitute a "true-up" of past calculations....

 Thus, the parties have devoted considerable attention to whether these costs are

"extraordinary", or merely novel.   We agree with the Hearing Officer's observation, at III-144,

that the ACE mechanism is:

... designed to correct for revenue losses that are 'extraordinary' in the
sense that they grow as the utility effectively pursues efficiency, unlike
traditional costs which shrink as the utility increases the efficiency of its
operations.

 An essential substantive point lies behind this semantic debate.   Both In re GMP and its

predecessor case, In re CVPS, 144 Vt. 46 (1984), make clear the Vermont Supreme Court's

underlying primary goals:  (1) to ensure that ratepayers benefit from proper incentives for

efficient management of utilities;  (2) to protect them from the consequences of mismanagement; 

and (3) to ensure that the utility is not compensated for risks that were(pIV-26)not considered

when its rate of return requirements were calculated.

 The ACE mechanism is fully consistent with all these goals.   First, it removes an

existing disincentive that currently makes more efficient operations less profitable.   Second, in

contrast with the CVPS case, it deals with revenue losses caused by actions that reduce

ratepayers' costs, rather than by mismanagement.   In addition, like AFUDC (for which

retroactive recovery is also allowed), the expenditures are subject to later review to ensure that

they were both prudent and used and useful.   And the ACE mechanism that we adopt includes



carefully specified requirements to ensure that that review can be meaningful.   Third, all parties

will be aware of the ACE mechanism at the time that the necessary rate of return is calculated in

each rate case.   For these reasons, we see no contradiction between the Account Correction for

Efficiency and the goals set out in In re CVPS, and In re GMP.

 Our ultimate obligation, of course, is to consider whether the mechanism is consistent

with our statutory mandates.   As the Proposal notes, recent amendments to 30 V.S.A. Secs. 209

and 218 do not require this precise mechanism, but do suggest a legislative intention to promote

energy efficiency investments.   And finally, of course, we must consider whether the use of the

mechanism in future rate cases will lead to rates that are "just and reasonable," in the traditional

paraphrase of 30 V.S.A. Sec. 218(a).    This is the area in which our experience with numerous

cases is perhaps most helpful.  The ACE mechanism recognizes(pIV-27)reduced corporate

earnings incurred in the prudent pursuit of reducing the cost of providing energy services to

customers.   And it does so only when those losses are demonstrated to have achieved greater

benefits for ratepayers.   As such, we conclude that it will be entirely "just and reasonable" to

recover those costs from the rate classes that receive those greater benefits.

iii. Clarifications of the ACE Mechanism

 We conclude our discussion of our decision to adopt the ACE mechanism with several

clarifications requested by CVPS and the Department.   We agree with the Department's

requested (at 23) interpretation of the general operation of the ACE mechanism:

"The ACE accounts are wiped clear with each rate case, and new
accruals to the [new] ACE accounts come with utility actions that further
reduce consumption" after the rate case.

 We also accept minor amendments proposed by Central Vermont.   First, the Proposal

recommends that ACE accruals should be updated on a monthly basis. Appendix IV-A,

paragraph 35.   Central Vermont contends that less frequent updating would ease the

administrative burden of the mechanism while preserving accountability.   Central Vermont

Comments at 16-17.   We agree.   The second sentence of paragraph 35 is therefore amended to

read, "the ACE account shall be updated quarterly".   The parties should also maintain

documentation (such as UPLAN runs) documenting the demand levels that would have existed

for each accounting period, but for the utility's efficiency efforts.



 Central Vermont also wants us to make it clear that ACE charges should not be confined

to the tail block of rate(pIV-28)schedules for each class.   Central Vermont Comments at 17.   In

principle, charges associated with utility investments in demand-side management should be

borne in the same way as the costs of supply.   We also note that the language in the Proposal

would incorporate ACE allocations as a line-item surcharge applied only within the energy

component of customer bills.   This recommendation fails to reflect the fact that demand-side

investment will affect capacity costs as well as energy costs.   The ACE, therefore, should also

incorporate reductions in demand revenue from demand-metered customers participating in DSM

programs when applicable.   Thus, the second sentence in paragraph 41 of Appendix IV-A is

amended to read:  "the ACE shall be incorporated within the calculation of energy and demand

charges developed in the next rate case, and shall be allocated to the rate categories where CV's C

& LM efforts led to the net revenue loss in a manner consistent with the allocation of supply

costs."   We also conclude that the ACE adjustment is, like AFUDC, essentially an element of the

company's overall cost of service.   Therefore, as with AFUDC, ACE recoveries should not be

listed as separate surcharges or line-items on each bill.

 A final clarification applies to the duration of ACE accruals.   As with the accrual of

program expenditures discussed below, ACE accrual should extend from the month in which an

eligible program is initiated until the effective date of any change in rates authorized by a future

rate case.   As Central Vermont's comments point out, at 17-18, this recognizes the time period

over which the relevant lost earnings occur.

(pIV-29)3. Aggregate test of whether utility efficiency investments are used and useful

 In order to recover costs in rates, utilities must show that they are prudently incurred and

that they are used and useful in providing service to ratepayers.   Since these principles apply to

supply costs, they should likewise apply to investments specifically intended to avoid those costs.

Accordingly, and at the request of Vermont's utilities, the Proposal clarifies and extends the cost

recovery rules for supply expenditures to DSM programs.

 The Board hereby affirms the application of these standards to DSM expenditures as

proposed by the Hearing Officer, and we note, in case there is any ambiguity, that the aggregate

cost-effectiveness test should be applied to each customer class.   To satisfy the prudence

standard, demand-side programs must follow the design principles articulated in Module 3 of the

Proposal, and must be delivered in an efficient manner.   Findings 728 and 729, p. II-172. The



    9.  See CLF Exh. IV-2 at 15-16, attachment to letter from the Northwest Power Planning Council Chairman to

Congressman Sharp.   W e emphasize our approval of the Proposal's observation that, at the planning and design

stages, each measure should stand on its own incremental costs and benefits, not on whether it is part of a package of

measures that is cost-effective.

prudence standard also carries the requirement that utilities adjust ongoing programs over time in

response to new information about costs, performance, and benefits.   Id. at II-173.

 To be accepted as used and useful to ratepayers, a utility's prudently-managed DSM

portfolio must reasonably be expected to produce cost-effective savings, at the time it is designed

and implemented.   We recognize that changes in circumstances surrounding costs, performance,

or benefits may(pIV-30)render an individual program uneconomic, at least over a particular time

period.   But as long as each individual program is prudently managed, a program that is simply

uneconomical will still be considered used and useful as long as the aggregate set of programs for

each customer class is demonstrated to be economical. Finding 734, id. at II-173.

 No party challenged the Hearing Officer's interpretation of the prudence standard.  

However, the Department objects to the aggregate used and useful test, contending that it grants

utilities too much latitude, and goes too far to one side in the balance "between administrative

practicality and regulatory assurance."   Department Comments at 3.   The Department's

comments argue that the aggregate standard will improperly excuse utilities from having to

"justify, at some level, expenditures made on every program measure."   Id. at 4.

 After careful consideration, we affirm the aggregate used and useful standard.   In doing

so, we wish to clarify two misunderstandings apparent from the Department's objections.   First,

the Board does expect utilities to justify every single efficiency measure they invest in at a

customer's premises.   This justification should take place for every customer facility treated,

using the cost-effectiveness standards adopted in Module 4, as part of a pre-installation

feasibility analysis or energy audit.   Further, such analysis for individual customers should seek

to justify the economics of incremental measures.9 This(pIV-31)should come as no surprise; 

after all, properly screening the cost-effectiveness of individual measures is part and parcel of

prudent program management.

 However, we do not require that such micro-justification take place before the Board; 

i.e., through a utility filing for every customer it treats.   The aggregate used and useful test

assures utilities that they need not fear disallowances after the fact for specific isolated measures

that turn out to be uneconomical.   There are, however, two situations in which the cost recovery



rules adopted here would not forestall such disallowances.   First, the costs of the measures might

be disallowed if it were shown that the programs under which measures were installed were not

prudently managed.   For example, it would be imprudent for utilities to recommend specific

measures without first examining their likely cost-effectiveness, and it would be imprudent to

continue installations on a program that proves not to be cost-justified. Second, the costs of

specific measures would be subject to disallowance if the portfolio of which they were a part

was, in the aggregate, not cost-effective.

 We do not agree with the Department's claim that these two cost-recovery rules, "address

utility concerns for risk and uncertainty associated with recovery of utility DSM investments

twice."   DPS Comments at 3.   They work in tandem here, just as(pIV-32)they do on the supply

side.   Together, these prudence and use-and-useful rules protect ratepayers against egregious

mismanagement while protecting utilities from cost disallowances resulting from good faith

efforts to develop demand-side programs aggressively.

 The Proposal sets out good reasons for granting utilities a somewhat wider margin for

error than the Department advocates.   First, all Vermont utilities are entering the

capability-building stage of program deployment.   They are bound to make some mistakes.   

Exposing them to the risk of disallowances for any isolated, individual measure that turns out not

to be cost-effective will exert undue pressure on them to lower their sights.   Likewise, the Board

does not want cost-recovery concerns to undermine our direction that utilities pursue

comprehensive efficiency investment for each customer treated.   Without the aggregate used and

useful test, there is a clear temptation for cream skimming:  utilities would tend to exclude

certain measures or customers from programs unless they appear extremely cost-effective,

reasoning that it would be better to be safe than sorry.   We believe that the aggregate used and

useful test provides a reasonable counterbalance to these concerns, while maintaining sufficient

economic discipline for the utilities' programs.

 In conclusion, the Board agrees with the Department's position that many more tools

remain at our disposal for ensuring that utilities pursue cost-effective demand-side investments.  

These include potential penalties to the rate of return for(pIV-33)companies whose management

has improperly failed to pursue cost-effective efficiency measures that would result in lower

customer bills. We agree with the thrust of the Department's comments here:  the Board may

need to invoke other remedies should utilities fail to pursue the demand-side objectives set out in

this decision, and we will consider employing such mechanisms in the future should Vermont's



utilities fail to make adequate progress in implementing least-cost planning under the principles

set out in the present orders.

4. AFUDC accrual on DSM expenses

 In its comments, Green Mountain has requested clarification of whether AFUDC

accruals on qualified capitalized DSM expenditures will run until those expenses are recognized

for rate-making purposes, or only until the date on which the relevant rate case is filed.   We

conclude that accrual should continue until such expenditures are actually recognized for

rate-making purposes, i.e., until rates become effective.   GMP Comments at 3;  GMP letter of

September 5, 1988;  tr. 11/1/88 at 177, 184 (Steinhurst).

5. Collaborative design and pre-approval of program design and cost recovery

 Rules for recovering demand-side costs are inseparable from the demand-side programs

that generate such costs.   We believe that the significant progress in energy efficiency

achievement that is needed in Vermont can occur only if utility(pIV-34)companies develop and

implement comprehensive DSM programs with all due speed.   Therefore, the Board will seek to

address the reasonableness of a company's entire set of demand-side programs and will not

review individual program elements in isolation.   This perspective is a natural and necessary

implication of the requirement that utility DSM investments be comprehensive.   We will not

generally pre-approve an isolated program without considering all DSM programs available to a

utility.   Hence, we will not entertain specific cost-recovery mechanisms in advance until we are

satisfied that the utility's portfolio of programs meets the objectives set forth in this Decision.   In

addition to the requirement that programs be comprehensive, they must be prudent and used and

useful.   Prudence entails effective and efficient design and execution.   To be used and useful,

programs must in the aggregate be shown to be cost-effective from a societal perspective.   See,

Proposal, Fdgs.  727-730, at II-172-173.

 We accept the Hearing Officer's proposal that engaging in a collaborative process with an

array of other, usually adverse, parties should entitle utilities to certain procedural advantages

with respect to cost recovery.   For those programs that have been approved through such a

process, participating utilities will be allowed to recover estimated net revenue losses from



    10.  At the present time, Central Vermont and  Green Mountain are participating in collaborative design processes,

and the W ashington Electric Co-op is discussing entering into a similar arrangement.

    11.  The Board will still review the collaborative programs with great care as we do other matters that come before

us on partial or complete stipulations. But because of the nature of the collaborative design process, we would not

expect as extensive and vigorous challenges by other parties through written testimony and cross-examination as we

would for utilities operating outside the collaborative.

efficiency savings through the ACE mechanism.10 This is because the collaborative process

carries the rebuttable(pIV-35)presumption that programs approved through the process are

prudently designed.   See p. III 214-215. When utility DSM programs are developed in a

collaborative process with other, usually adverse, parties, they will be entitled to a presumption

of prudent program design, which will greatly facilitate and advance Board approval.11

 This does not automatically guarantee Central Vermont or Green Mountain recovery of

all of their projected revenue losses.   That will be established only after a review of actual

expenditures and sales data in its next filed rate case, after the operation of

collaboratively-designed programs.   However, the methods and assumptions used in calculating

their revenue recoveries will be subject to less challenge than the assumptions used by a utility

operating outside a collaborative design process.   This is not intended to discriminate against

any utility choosing to operate independently of other parties.   But in order to secure advance

approval for a specific mechanism for recovering revenues lost to efficiency savings, such a

utility would have to secure approval of its entire portfolio of DSM programs, subject to the

principles set forth in this Decision with respect to revenue losses and expense recovery.  Of

course, no company is required to seek advance approval of any revenue loss or expense recovery

mechanism.   In addition to the plans(pIV-36)required by this Order, a utility could develop and

implement a DSM mechanism in the absence of pre-approval, and seek Board acceptance in its

next filed rate case.

C. Forecasting and Modelling Techniques

1. Improving load forecasting practices to accommodate least-cost planning

a. Demand forecasting for least-cost planning

 The Hearing Officer recommends that utilities be required to "calibrate" savings

projected from their demand-side programs with their underlying demand forecasts.   Proposal at

III-166-III-167.   He notes that two errors are likely if utilities fail to reconcile program design



assumptions about baseline consumption and naturally-occurring conservation with their demand

forecasts. First, utilities may double-count savings--once when they take credit for them in the

demand-side program, and once again when demand growth is lowered.   The other error would

be for program designers to bypass certain efficiency measures on the mistaken assumption that

customers are already adopting them, assumptions which demand forecasters failed to

incorporate.   The Board agrees that both tendencies would seriously frustrate least-cost planning.

 While agreeing with the Hearing Officer's objective, the Department questions his

recommendation.   The Department argues that it is impossible to reconcile demand forecasts

with demand-side programs without using end-use forecast methods.   Only by explicitly

accounting for the composition and intensity of energy end-uses can utilities predict how

efficiency changes(pIV-37)will affect customer demand.   Attempts to use statewide end-use

forecasts as proxies for utility-specific forecasts will merely introduce another source of error

into utility demand planning.   Department comments at 30-32.

 To get around this inherent problem, the Department urges the Board to require utilities

"within a reasonable period of time ... to develop comprehensive end-use modelling capability."  

Id. at 32.   Instructions in the 20-Year Plan for collecting and analyzing end-use data for

demand-side planning should be "given force" in the Board's Order.

 The Department's suggestion has some merit.   However, it must be weighed against the

costs--both in dollars and in time--necessary for full scale end-use analyses.   An essential part of

capability-building is for utilities to gain a clearer understanding of where opportunities lie for

securing efficiency savings.   Thus, collecting and analyzing the end-use information as specified

in the Department's 20-Year Plan will be part of a utility's responsibility. 20-Year Plan at III.  

1-15 to III.   1-16.

 We emphasize that such collection and analysis should proceed during program design

and implementation.   See Proposal, Fdgs. 424-427 at II-98 to II-99. Under no circumstances

should implementation be delayed because end-use information is lacking.   If necessary, utilities

should use statewide information on an interim basis, until program experience yields more

accurate data.

 (pIV-38)We note that the Department's suggestions offer only a partial remedy to the

problem identified in its comments.   Even if utilities have fully-developed end-use forecasting

methods in place, conflicts and inconsistencies will arise as long as supply plans are based on

other forecasting techniques. The surest way to eliminate the need for calibrating demand



forecasts with demand-side programs is for utilities to adopt end-use forecasting methods as their

primary forecasting tool for both demand and supply forecasts.   However, we decline to order

this change on an immediate and wholesale basis.

 As the Proposal notes, the data requirements make end-use forecasting expensive.   It

will take time to change over to an end-use forecasting system.   Moreover, it is not clear that a

purely end-use forecasting system is superior.   As the Proposal points out, a hybrid of end-use

and econometric methods also offers benefits.   This would capture the impact of prices on

consumer efficiency choices.   Until utilities reach this level of forecasting sophistication, the

need to reconcile demand forecasts and demand-side programs will remain.   Utilities should

present plans for accomplishing this in their compliance filings.

2. Levelization vs. precise, hour-by-hour modelling

 GMP's objection to calculating levelized costs of demand-side resources is misplaced.  

The Hearing Officer did not recommend that such calculations take the place of the kind of

detailed modelling that GMP and the Department favor. Instead, the levelized cost of saved

energy shall be used as a useful and(pIV-39)rational consistency check on utility resource

planning and selection.   It should be a straightforward matter for GMP to identify the hours

during which specific DSM measures save electricity, and calculate a weighted average over the

year.   Nor is it difficult to levelize these annual values over the expected life of the demand-side

resources being considered.   These levelized avoided costs will then be directly comparable to

the life-cycle costs of demand-side resources in question.   This holds both when GMP integrates

programs into its resource plan, and when GMP integrates measures into a customer's facility.   If

GMP's modelling is as reliable and consistent as it believes, then such calculations will be

consistent with the costs of the supply and demand resources it chooses to acquire.

3. Screening individual measures for comprehensive DSM programs

 Green Mountain complains that the Hearing Officer's findings on its initial Integrated

Resource Plan (IRP) demonstrate certain "misunderstandings".   GMP comments at 11.   We

disagree.   We concur in the Hearing Officer's criticisms of GMP's Integrated Resource Plan,

finding that that plan does not properly apply the principles of program design as set out in the

discussion of Module 3 to the process of resource integration as set out in the discussion of

Module 5.   In particular, programs should be comprehensive "in terms of the customer audiences



    12.  The Hearing Officer found a similarly erroneous conclusion on the part of Burlington E lectric in its fist

version of an IRP.   The same logic we apply here to GMP applies equally to BED.

    13.  Even then, it may not be advisable to reject them out of hand.   Measures that may appear marginally

uneconomical could become less costly as the local market for them increases.   For example, the evidence showed

that utility programs in several states have raised demand for lighting technologies and low-emissivity glass and thus

increased availability and reduced  costs.

    14.  Since GMP's comments were filed in this case, the Company has informed us that it intends to participate in a

collaborative design process for DSM programs.   We expect that our concerns with the Company's IRP will be

addressed in that process.

they target, the end-uses and technologies they treat, and the technical and financial assistance

they provide."   Proposal at(pIV-40)III-44.   Thus, programs should target all end-uses

comprehensively in any customer facility.   To do otherwise risks repeated utility attempts to treat

one end-use at a time for each customer location.   While separate end-use targeting will

sometimes be appropriate, as a general matter, the incremental costs associated with repeated

partial treatments will raise costs and reduce savings.

 The Hearing Officer's findings with regard to GMP's individual screening of measures

are thus well-founded.   Green Mountain's comments appear to confuse the need to evaluate each

measure for a particular customer with the evaluation of a potential measure for all potential

customers.   In analyzing the economic potential for efficiency investment at a single customer, a

company should indeed consider the incremental effect of adding a single measure.   As the

Hearing Officer observes, a company should invest in electronic ballasts only if the extra costs

(over and above the cost of installing efficient core-coil ballasts) justify the additional lifetime

savings.   However, it is inappropriate for a utility to examine a single measure in isolation, and

under one set of assumptions, and conclude that it would not be cost-effective to employ that

measure under any circumstances (unless there is strong empirical support for such a conclusion

based upon a wide range of actual customers). Such a generic analysis will tend to rule out any

measure that is not, on average, cost-effective.   Yet certain measures not

typically(pIV-41)cost-effective may often be so.12 We would expect that many measures will not

be applicable to most customers.   The point is that the utility should not categorically reject a

particular measure unless it is convinced that it will not be cost-effective over a wide range of

reasonably expected circumstances.13

 Overall, we share the Hearing Officer's concerns with certain aspects of the IRP that

GMP submitted in this case.14 The practice of screening individual measures one at a time led



    15.  GMP's comments suggest that this is a possible outcome:

The question is not whether 'today's valley-filling measure may justify tomorrow's new

base-load generating plan' as the Hearing Officer suggests.... To the extent that valley

filling in conjunction with a base load plant is the cost-effective resource plan taking

into account all relevant costs, the Company understands that such a resource plan

should be implemented, and that is exactly what our resource plan contemplates.   Id. at

13.

the company to select an initial set of desired load modifications, which in turn established the

changes in expansion plans, finally resulting in a new set of avoided-cost estimates.   This

process could lead GMP to favor valley filling as a "desired load modification," then to a

re-optimized generation expansion, and a new set of hour-by-hour avoided costs.   This

compartmentalization in GMP's resource integration could lead to a demand-side strategy that

itself creates the need for new baseload generation.15 Such sequential rather than

comprehensive(pIV-42)treatment of efficiency measures would shield the "optimized" supply

expansion from a direct comparison with a fully "optimized" set of demand-side measures that

could replace it at lower cost.

 This is why we find that the demand-side "capacity factor" calculated by the Hearing

Officer is revealing, and not misleading, as GMP asserts.   The demand-side resources a utility

chooses should resemble the supply-side choices it would otherwise make.   It has therefore been

disquieting that GMP has chosen a demand-side portfolio whose "generation profile" is so

drastically different from its current supply plans.

D. Specific DSM Programs

1. Applicability to Citizens Utilities Company

 Citizens failed to present significant evidence or analyses in the course of this

investigation and now argues that its efforts are sufficient and that no specific Board action is

necessary in regard to their company.   We disagree.

 The record indicates that Citizens, unlike Vermont's other large utilities, has wasted at

least the two years since this investigation began without even beginning to

seriously(pIV-43)develop the ability to effectively acquire demand-side resources.   Thus,

Citizens shall within thirty days, indicate whether it will:  (1) begin formulating responsive

proposals immediately, (2) approach other Vermont utilities and seek participation in their

proposed programs, or (3) embark on a collaborative design process with the Department and an

expert group with usually adversarial interests.



    16.  Vermont Gas also argues that such co-ordination would violate current anti-trust obligations.   That argument

is unpersuasive because the mandate is to develop a cost-comparison methodology for review by this regulatory

body, rather than to share or set pricing information.   It also appears disingenuous in light of Vermont Gas' current

contributions to the American Gas Association which is engaged in a major program for developing such

cost-comparison techniques.

 As the Proposal noted, at III-207, one other observation must be made in this context:

For the last decade, Citizens' has been able to maintain relatively low
rates because it was one of the few New England utilities interconnected
with Canadian sources.   That situation is ending and Citizens may soon
argue that future rate increases are needed in order to allow it to pay
"market" prices for power.   If so, I recommend that the Board take into
account Citizens' failure to develop an ability to acquire all cost-effective
DSM resources, before concluding that any rate increase is "just and
reasonable."

 The predication appears to have been accurate.   We have been informed that Citizens

will soon be seeking a rate increase as a result of increasing power costs.   We hereby put that

company on notice that its failure to have developed the ability to acquire cost-effective

demand-side resources will require attention in any future rate case, and will be a significant

factor in determining whether future rate requests are just and reasonable.

2. Applicability to Vermont Gas Systems

 The principles and imperatives of least-cost planning that apply to Vermont's electric

utilities also apply to Vermont Gas.   Indeed, Vermont Gas accepts "the concepts of demand-side

management and least-cost integrated planning." Vermont Gas(pIV-44)comments at 1.   

However, Vermont Gas objects to many of the Hearing Officer's recommendations, arguing that

its circumstances differ markedly from those of electric utilities.   Moreover, Vermont Gas

asserts that "the data necessary for Vermont Gas to determine which demand-side programs

should be implemented has not been gathered and is not present in the Report."   Id. at 2.

 Accordingly, the company asks that it be excused from the requirement to field

large-scale efficiency programs.   It also seeks immunity from the specific planning and

assessment imperatives in Modules 5 and 7, especially from the quantification of externalities.  

Id. at 5-8.   In addition, Vermont Gas urges the Board to reject the Hearing Officer's

recommendation that the company consult with electric utilities in developing a value-neutral

methodology for calculating when fuel-switching programs will be cost-effective.   Id. at 9- 11.16

Finally, the company seeks extensions of time to comply with this Order, and latitude in



designing demand-side programs to fit "characteristics of the natural gas industry and the

circumstances particular to the company." Id. at 13.

 The record shows that Vermont Gas has often been asked for, and has had ample

opportunity to present, the evidence it now argues is lacking in the record. Of course, the

opportunities for energy savings are much different for gas(pIV-45)consumption than they are for

electricity use.   However, Vermont Gas declined the numerous requests to portray those

differences.   Likewise, research is still needed on the costs and savings associated with gas

conservation programs at other utilities.   However, despite its promises in Module 1 of this

investigation, and for whatever reasons of its own, Vermont Gas decided not to pursue this

research during the course of this investigation.

 We cannot endorse Vermont Gas's failure to meet its obligations to its ratepayers by

allowing continued delay in making progress towards effective least-cost resource planning.  

Except as noted below, none of the exceptions sought by Vermont Gas are granted.   Vermont

Gas will be bound by the same principles and imperatives specified in the proposed decision as

electric utilities.   In particular, Vermont Gas may not delay capability-building on the demand

side by engaging solely in research instead of staged implementation of full-scale efficiency

programs.   Likewise, Vermont Gas has the same obligation as electric utilities to pursue all

lost-opportunity resources, and to invest comprehensively in all sectors of opportunity whenever

demand savings are likely to cost less than equivalent supply.   We also adopt the specific

recommendations contained in Module 7, Vol. III.

 We will grant one modification sought by Vermont Gas to the specific requirements in

the proposed decision.   Vermont Gas will have an additional 90 days (total of 360 days from

today's date) after its second compliance filing to submit its first integrated resource plan.  

Vermont Gas comments at 13. This will(pIV-46)allow the company the extra time it needs to

advance its resource planning to accommodate demand-side resources developed as part of the

prior two filings.   The other extensions requested by Vermont Gas are denied.

 Vermont Gas must act decisively and expeditiously to make up for lost time in meeting

its obligations in this docket.   Should Vermont Gas persist in its failure to pursue integrated

planning objectives, the Board will solicit suggestions on appropriate sanctions.

3. Fuel-switching as a DSM technique



    17.  Burlington Electric is therefore correct to point out that cooling efficiency measures unintentionally omitted

from its DSM plan are just as applicable to other utilities, and should  be included  wherever they are cost-effective.  

BED Comments at 4.

 Among the programs to be evaluated in each utility's DSM portfolio are programs for

cost-effective fuel switching.   Central Vermont offers several comments on this issue, including

the suggestion (which we reject) that the Board should seek a means for requiring unregulated

fuel dealers to switch their customers to electricity where it is cost-effective to do so.   Central

Vermont misunderstands the intent of our requirement that utilities include fuel-switching in

their demand-side investment portfolios.   Central Vermont Comments at 19-23;  Oral Argument

at 35-36.   The Board's decision does not call for reduced electric use at any cost, or the

prohibition of new uses of electricity, or for that matter, for demand-side investment to offset all

growth in electricity consumption.   Accordingly, we do not wish to promote a switch from

electricity to alternative energy sources (e.g., oil or gas) merely for the sake of reduced electric

use.   Such conversions, like any other demand-side(pIV-47)management measure are desirable

only when they are expected to be cost-effective both with respect to the utility's revenue

requirements and total social costs.

 Central Vermont's comments correctly note that electricity may well be the least-cost

choice for many end-uses.   Further, we recognize that growth in such uses could outpace

demand reductions for utility-sponsored efficiency investments.   If a utility can demonstrate that

it would be cost-effective for customers to switch to electricity--or to choose electricity to meet a

new end-use--it is not the place of the Board to discourage such use.   However, there is no

evidence in the record in this case that direct utility investment in conversions to electricity

would be valid demand-side options.

4. Additional energy-efficiency measures

 Several parties raised specific energy-efficiency measures or end-uses that were not

included in the list presented in the proposed decision.   The list provided in the proposed

decision should not be considered exhaustive;  rather, it is indicative of the measures that most

clearly have the greatest potential.   For example, neither the Proposal nor any of the parties

mentioned the use of indigenous biomass resources, yet these may be available at a lower total

social cost than traditional supply alternatives.   None of the efficiency measures cited by the

parties should be ignored in utility demand-side(pIV-48)planning.17 The principle of



    18.  Cost-effectiveness is to be evaluated using the decision rules articulated in Module 4, according to the

methodology specified in Module 7.

comprehensive program design strongly suggests that all of the end-uses cited by the parties

should be targeted, whenever and wherever such measures are likely to prove cost-effective.18

5. The Board's role in promoting efficiency at Government-owned facilities

 In its comments, Central Vermont urges the Board to take a vigorous role in promoting

efficiency in state buildings.   We agree with this suggestion, and with the Proposal's

recommendations in this area.   We will take actions toward this end, to the extent that they are

consistent with our quasi-judicial role. Failure by the state to exhaust all cost-effective efficiency

options will unduly strain taxpayers (who support the operation of inefficient buildings) and

ratepayers (who will share the burden of utility resources supporting inefficient government

load).   The Board's responsibility to the State's ratepayers obligates us to take all the actions

within our statutory authority to encourage state and local governments' commitments to the

same least-cost principles that must govern the State's utilities.

 We are, of course, not alone in taking this position.   Since the Board's hearing on the

Proposal, Governor Kunin has(pIV-49)issued an Executive Order establishing goals for energy

efficiency in the government and a process for securing efficiency improvements.   Legislation

currently pending before the General Assembly would establish an Energy Efficiency Division

within the Department of Public Service and would provide support for energy efficiency

investments in state buildings.   This legislation has the support of Vermont's public and private

utilities, the Department of Public Service, and many of the other parties to this docket.

 On the basis of the evidence heard in these hearings, the Findings and Conclusions

contained in the Proposal, and for the reasons set out above, the Board urges the legislature to

require state and municipal government agencies to make buildings and facilities as

energy-efficient as economically justifiable, and to give them the tools to do so.   We are

particularly concerned that state and local government may sacrifice lost opportunities in new

construction, expansion, renovation, or rehabilitation of offices and schools.

 Our efforts are intended to support, not replace, those of the Department and the utilities,

which together bear the primary responsibility for improving the cost-effectiveness of

governmental facilities.   We also emphasize that utilities are not excused from pursuing



cost-effective efficiency savings in state-owned buildings, especially if such savings are likely to

be lost due to inaction by the state and the utilities.   Finally, we believe that municipal utilities

bear a special responsibility for ensuring that their local government facilities are

as(pIV-50)energy-efficient as economically feasible, since those utilities answer to both

ratepayers and taxpayers.   We expect to scrutinize their efforts in this area in Phase V of this

proceeding.



 IV. ORDER

 

 IT IS HEREBY ORDERED, ADJUDGED AND DECREED by the Public Service

Board of the State of Vermont that:

 1. The Report and Proposal for Decision of the Hearing Officer, set out in Volumes I-III,

above, are hereby accepted and approved except as modified above, including:

(a) the principles for program design, selection, and evaluation set out in that Report, and
the criteria for comparisons of supply options with energy efficiency alternatives,

(b) the requirements for utility actions set out in Module 7 of the Report above, and

(c) the principles for recoveries of the costs for acquisitions of energy efficiency resources
set out in that Report.

 2. The following filings shall be made by Central Vermont Public Service, Green

Mountain Power, Burlington Electric Department, Vermont Gas Systems, and Citizens Utilities:

(a) within 90 days, a work plan for the development of comprehensive demand-side
programs in accordance with the Report above, including selection of efficiency resources
that should be acquired on an expedited basis;

(b) within 180 days, an implementation plan detailing specific measures, incentives,
budgets, and targets that will be used to acquire energy efficiency resources in accordance
with the principles set out in the Report above and including ways to gather the
information necessary to define cost-curves for efficiency investments;

(pIV-51)(c) within 270 days (360 days for Vermont Gas Systems), a full least-cost
integrated resource plan, developed in accordance with the principles set out in the Report
above, and providing for annual summary reviews, and for detailed revision by April 15,
1992, and every three years thereafter.

 3. The Board recommends that the General Assembly and appropriate State agencies

adopt the recommendations for governmental action set out in Module 7 of the Report above.

 4. Any party wishing to propose the adoption of rules for (i) the pre-approval of

significant demand-side expenditures or (ii) the further definition of adders to represent the cost

of environmental externalities, shall do so on or before July 15, 1990.

 5. The Collaborative Design Process and the cost recovery principles proposed by the

parties to the Collaborative Design Process are approved, as described in Module 7 of the Report

above, as modified herein and as amended in the following Appendix IV-A:   Re Collaborative

Design Process.



 6. The methodology for cost-comparisons, set out in Appendix IV-B, shall be modified

to treat the 10% comparative Risk Adjustment (CRA) as a discount from DSM costs, rather than

as an adder to supply-side costs.

 7. Citizens Utilities Company shall, within thirty days, indicate whether it will

immediately formulate responsive proposals, as noted above.   That company is also placed on

notice that its failure to have developed the ability to acquire cost-effective demand-side

resources will be a significant factor(pIV-52)in determining whether future rate requests are just

and reasonable.

 DATED at Montpelier, Vermont, this sixteenth day of April, 1990.

 PUBLIC SERVICE BOARD OF VERMONT

 s/ Richard H. Cowart

 s/ Rosalyn L. Hunneman

 s/ Suzanne D. Rude

 OFFICE OF THE CLERK

 FILED:  April 16, 1990

 ATTEST:  s/ Susan M. Hudson, Clerk of the Board



 (pIV-53)APPENDIX IV-A:  RE:  COLLABORATIVE DESIGN PROCESS

 PREAMBLE

  1. On February 9, 1989, the Board issued an Order approving an agreement in  Docket

5270 between Central Vermont Public Service Corporation (CVPS or CV), the Department of

Public Service (DPS), the Conservation Law Foundation (CLF), the Vermont Public Interest

Research Group (VPIRG), and the Vermont Natural Resources Council (VNRC), collectively

referred to hereunder as the Parties. The agreement established a collaborative process in which

the Parties would develop cost-effective energy efficiency measures.   The collaborative process

consists of two areas of negotiation.   One involves cost recovery and rate-making issues (the

policy process).    The other involves the design of conservation and load management programs

(the design process).   Groups of experts, each with a program task, such as resource allocation or

monitoring and evaluation, will develop various program design and selection positions for the

Parties through the collaborative process.

 2. This appendix addresses solely the various agreements reached to date by the Parties

in the policy process.   The specific terms and approvals of this appendix are specific to the

ongoing collaborative process, which contains internal checks and balances.    The general

principles established herein apply to all CV-sponsored conservation programs, but their

application to CV-sponsored conservation programs outside the collaborative (pIV-54)process

will require the establishment of alternative mechanisms for ongoing review and assessment.

 3. This appendix constitutes an approval of the settlement by the Parties of certain policy

issues raised in this Docket, to the extent that they are consistent with this appendix and with the

Board's Order of this date in Docket No. 5270.   This appendix refers only to conservation and

load management programs, which either reduce electricity consumption or control the timing of

consumption, perhaps with small resultant increases in total usage.    Such programs are

collectively referred to as "C & LM" hereafter.

 4. The Board will keep this Docket open in order to retain jurisdiction over any

additional policy issues, as well as the program design issues, that may be brought to the Board

by the Parties during the course of the collaborative process, either for review of a settlement or

for resolution of issues.

 5. Should the Parties to the collaboration require Board guidance, they may file a motion

in this Docket, specifying as narrowly as possible the policy issues on which clarification or other



guidance is sought.   To the extent possible, the Parties shall present the Board with the

alternatives they have considered, and a discussion of the factors impeding consensus on each

course of action.

 (pIV-55)6.  Nothing in this Order reduces the least-cost planning obligations of CV or

any other utility.   With respect to CV, this appendix identifies specific actions which will fulfill

particular obligations.

 DEFINITION OF RATEMAKING CONCEPTS FOR C & LM PROGRAMS

 

 7. The design and implementation of utility C & LM programs are continuous

undertakings, subject to numerous incremental decisions.    Utility C & LM programs are subject

to uncertainties, variations, and operating conditions determined by territory-specific

circumstances and customer behavior.   The inclusion of utility-sponsored C & LM as a

significant and essential part of utility planning for customer requirements is relatively novel and

rapidly evolving.   Cost recovery for utility C & LM expenditures should recognize these

circumstances and characteristics.

 8. It is the policy of this Board that utility C & LM expenditures that are made in good

faith, with due care for efficient program selection, implementation, and management;  with

adequate understanding of C & LM program design practice;  and as part of a responsible total C

& LM program, should be recoverable, subject to normal rate-making principles, except as

alternative rate-making approaches are specified herein.

 9. The specific implementation of this policy will include the following points:

 (pIV-56)a.  C & LM programs are deemed used and useful for meeting customer service

requirements if they were reasonably likely, at the time they were placed in service, to save

capacity and energy at a cost which is reasonably likely (at the time the investment is made) to be

competitive with the utility's avoidable cost of acquiring and delivering additional power supply;

 b. C & LM programs are used and useful for R & D purposes if there was, at the time the

investment was made, a reasonable basis to believe that they will produce cost-effective savings,

or that they will lead to the development of cost-effective programs;

 c. development and approval of a program through this collaborative process constitutes

a "reasonable basis", as defined in (b);



 d. a program remains used-and-useful until such time that the utility determines, or

should have determined, with prudent monitoring and evaluation, that the program is not

cost-effective, either for R & D or for energy savings;

 e. review and approval of a program through the collaborative process constitutes a

reasonable basis for determining whether continuation of the program is cost-effective;

 f. prudent termination of an uneconomic program will not affect recovery of costs

incurred prior to the termination;

 g. programs which are not cost-effective for saving energy and capacity, but are expected

to lead to the development of cost-effective programs continue to be used and useful for R & D,

as long as they are reasonably expected to provide benefits, such as data collection, capability

building, or program continuity, which justify their costs;

 h. prudent C & LM program management consists of the actions which would be taken

contemporaneously by a responsible professional familiar with C & LM program implementation

and evaluation;

 i. prudent C & LM program management requires prudent program implementation and

monitoring, including monitoring of potentially uneconomic programs, to determine whether

they should be terminated, modified, expanded, contracted, or continued for R & D or other valid

purposes, and also including the adequacy and allocation of evaluation resources, and the

frequency of program reviews; and

 (pIV-57)j. any aspects (including, but not limited to, the scope, incentives, marketing and

monitoring methodology) of a C & LM program which are developed through the collaborative

process, are subject to a rebuttable presumption of prudence at the time of the collaborative

process review.

 COST EFFECTIVENESS

 

 10. The proper test for whether a C & LM measure should be implemented prior to

implementation of a supply alternative (including continued use of existing resources) is whether

the cost of C & LM is less than the avoidable cost of supply, including both short-term and

long-term cost considerations, evaluated over the period affected by the measure, with

appropriate treatment of the time value of costs and benefits.   The costs and benefits covered by

this test include all costs of providing electricity to utility ratepayers;  ratepayer payments for C



& LM and other non-electrical costs and savings, such as maintenance, water, and non-electric

energy;  changes in quality of service; and all quantifiable costs and benefits to "society".   The

analysis shall also include qualitative consideration of costs which are difficult to quantify. The

collaborative Parties shall attempt to define the breadth of the universe to be included in

"society" for the purpose of reflecting externalities, as well as the methods and values to be used

in including externalities in the cost-benefit test for C & LM measures.   The Parties shall report

periodically to the Board regarding the progress toward these goals.   If the Parties are unable to

agree upon a quantification of the costs of externalities there shall be a

rebuttable(pIV-58)presumption that the costs of generating alternatives shall be increased by 15%

in order to quantify comparitive risks and external effects for purposes of comparisons with C &

LM alternatives.   See, Appendix III-B.

 11. The no-losers test has no role in the identification of measures or programs which are

preferable to supply alternatives.   Any tests of C & LM program equity used by utilities shall

assess the fairness of the cost and benefit distributions of the entire portfolio of C & LM

programs available, rather than of specific measures or programs.

 RESOURCE ALLOCATION

 

 12. The scope of CV's investment under the collaborative C & LM program effort shall

be determined through the Resource Allocation Working Group of the process.   In determining

the appropriate level of investment, the collaborative shall consider such issues as the timing of

capacity need, the minimization of total costs, lost opportunities, the timing of pilot programs

and other learning experiences, and CV's financial constraints.

 PRE-APPROVAL

 

 13. Utility ratepayers have an interest in avoiding utility C & LM investments which are

inefficient or wasteful.   Utility shareholders may benefit from some assurance that decisions to

invest in particular measures are prudent and in the public(pIV-59)interest.   Both of these goals

can be met by various forms of pre-approval procedures, either mandatory or voluntary.

 14. As indicated above, the collaborative process is designed to fulfill and should fulfill

these pre-approval goals for CV, during the period the collaboration continues.   Alternative

pre-approval options may be useful for CV at some future date, following the collaboration, as



well as for other utilities, and are desirable as a future regulatory option.   The development of

pre-approval requirements, mechanisms, and exemptions is an important part of the collaborative

process.   The Parties shall begin expeditiously to develop proposals for pre-approval procedures.

 15. The collaborative process shall consider mechanisms and standards for providing

prior approval to C & LM program investments for CV, to succeed the collaborative process, and

for other utilities.   The collaboration is to consider:

 the pre-approval mechanism (e.g., filing requirements,
intervention opportunities, time limits),

 the exemption rules (e.g., program cost, program
cost-effectiveness, rate effect, consistency with filed plans or
criteria, efficiency, etc.),

 coordination of the pre-approval and exemption processes with
least-cost planning and with the DPS 20-year plan,

 administrative feasibility,

 program design quality control, (including efficient utilization
of conservation potential), and

 the implications of pre-approval and exemption from
pre-approval requirements, and specifically the implications (if
any) for subsequent prudence review.

 (pIV-60)Once the Parties to the collaboration have developed as suitable and as

comprehensive a proposal as they consider to be possible, they shall submit that proposal to the

Board for its consideration in public hearings.   An initial report, detailing the collaborative plan

for developing a pre-approval process, shall be presented to the Board within four months of the

issuance of this appendix.

 

COST ALLOCATION

 

 16. The identification of desirable C & LM measures and programs involves the

estimation of their efficiency effects:  i.e., estimating the costs, including externalities, of each C

& LM option and comparing those costs to the costs of the supply alternative.   The mix and

order of desirable programs to be implemented at any particular time, and the recovery of

program costs, should be selected to prevent any undue inequities in the distribution of net costs

and benefits between groups of customers.



 17. Costs associated with C & LM programs may be recovered directly from the

participants, to the extent that those costs are otherwise recoverable costs for CV, and to the

extent that recovery of program costs from the participants does not significantly decrease the

total social benefits from the programs.

 18. In establishing the charges to participants, CV and the Parties to the collaborative

process shall consider the equity of (pIV-61)the total C & LM portfolio;  the efficiency benefits

of charges to participants in the particular program;  the effects of the charges on participation

rates, on promotional costs, and on administrative costs;  the benefits of the program to

non-participants, including externalities;  and the existence of legitimate barriers to acceptance of

the program charges by the participants.

 19. The Board is concerned that the interests of efficiency and equity be given adequate

consideration in the determination of charges to participants. As the procedures and policies used

to determine such charges are developed, the Parties to the collaborative process shall provide

explanations of such procedures and policies to the Board in a timely fashion.   Such reports shall

include detailed and specific justification for any cost recovery decisions which will significantly

reduce the penetration of measures that pass the cost-effectiveness test, or which will

significantly reduce the savings due to the measure.   If the Parties identify serious equity

concerns that cannot be resolved without impeding the efficiency benefits of the program, or if

they cannot reach consensus on program cost recovery from participants, they are encouraged to

seek guidance from the Board, as discussed above.

 20. The Parties will also determine how to collect the participant's share, if any, of

program costs, as determined under paragraph 17 above, without excessively increasing

administrative costs or discouraging participation.   If the Parties determine(pIV-62)that one or

more C & LM tariffs would be useful in cost recovery, they may petition the Board for approval

of such tariffs.

 C & LM PROGRAM COST RECOVERY

 

 21. CV shall be allowed a reasonable opportunity to recover its costs (as determined in

accordance with normal practice, as modified in this Order) associated with providing C & LM

services to ratepayers.   In future rate cases, C & LM cost recovery will be included in rates at



levels reflecting the most likely level of expenditure in the rate year, as a known-and-measurable

change from the historical test year.

 22. Utility-sponsored C & LM programs will, in their initial years, expose utilities to

costs which differ from most traditional utility costs in terms of causation, accounting,

management, and their relationship to the public good. The public interest requires rapid

expansion of CV C & LM expenditures. The optimal level of expenditures, and the period of

time required to reach such expenditures is not currently known.   Projected estimates of C & LM

expenditures are likely to differ from the level which is most advantageous to CV's customers,

resulting in over-collections or under-collections of such costs.   Due to the nature of these C &

LM expenditures, and of the underlying C & LM efforts which CV is likely to encounter in the

early years of its major commitment to C & LM, certain details of standard rate-making practice

shall be adapted to fit the special circumstances of C & LM investments.   Specifically, CV will

be allowed to recover expenditures for C & LM(pIV-63)programs which were not included in the

previous rate case. This deferred recovery mechanism will be limited to the types of costs which

are currently recoverable in base rates.

 23. The difference between the actual cost of implemented C & LM programs and the

actual cost of previously allowed C & LM programs will be recovered through deferred

accounting.   CV will be allowed to include projected C & LM expenditures in base rates, and to

book as deferred costs the expenditures attributable to the difference between the allowed

program scope and the actual program scope.   In addition, a finance charge will be added to the

deferred costs, from the time of expenditure until the effective date of the first set of rates which

reflect the deferred costs.   The finance charge on allowable C & LM costs will also be an

allowable cost.   The resulting balance, including finance charges, will then be included in CV's

test-year costs in the next rate case, and either expensed, rate based, or amortized, as may be

appropriate for the particular category of cost.

 24. This distinctive rate treatment for C & LM program costs is justified for at least the

next few years, during CV's participation in the collaborative C & LM design process, to

eliminate any disincentives and inequities which may unnecessarily impede cost-effective and

prudent C & LM investments.   No costs incurred prior to the date of this appendix, other than

the costs associated with the establishment and implementation of the collaborative process, shall

be recovered under this distinctive rate treatment.   By allowing deferred recovery of C & LM

expenses(pIV-64)and capitalized costs, and the crediting of a finance charge to both types of



costs, the Board is providing a more favorable environment for C & LM expenditures than for

other utility expenditures.   The Board will reexamine this favorable treatment once C & LM

becomes established as a significant portion of CV's planning process, and may either revert to

the current treatment of C & LM costs, or adjust other portions of the rate-making formula to

balance the more generous treatment of C & LM costs.

 25. CV currently expects to finance its deferred C & LM expenditures through general

corporate financing.   So long as this is the case, the finance charge shall be computed at AFUDC

rates, as CV would apply to construction projects.  If CV identifies and implements an alternative

financing mechanism which is preferable to general corporate financing, in terms of cost, risk, or

other factors, the finance charge shall be determined by that, less costly, mechanism.

 The Parties have not reached consensus on the manner in which C & LM should be

financed.   However, this issue need not be addressed here.   The parties should continue efforts

to resolve this issue as part of the collaborative policy process.   If they are unable to do so the

Board may need to resolve this question in CV's next rate case.

 26. CV shall identify any C & LM investments associated with the programs

implemented under the collaborative process and exceeding the programs included the Board's

order in CV's previous rate case.   "C & LM investments," in this context, refers to those

items(pIV-65)which would normally be recorded in plant accounts and depreciated over their

useful lives.   CV shall record those investments in the appropriate plant accounts, as is usual

practice under the Board's system of accounts.   The depreciation expense attributable to such

investment shall be recorded in a balance sheet deferral account.   In addition, a finance charge,

as discussed in paragraph 25 above, shall be accrued on the investment.   The accrual and

deferral shall continue until the filing date of CV's next rate case.   The resulting balances shall

be amortized over a reasonable period, while earning a return on the unamortized balance. To the

extent feasible, the timing of the rate recognition of tax effects of C & LM measures shall

preserve the normal relationship between the tax effects and the associated costs.   CV shall file

proforma adjustments with its rate case filings, detailing the derivation of the deferred investment

balances and the proposed amortization.   Prior to such filing, CV shall consult with the

collaborative Parties;  provide those Parties with CV's estimates of C & LM investments and

deferred costs, as well as CV's proposals for cost recovery;  provide the Parties with supporting

documents necessary to review the derivation and reasonableness of the estimates;  and attempt

to reach consensus on the values and treatments to be submitted to the Board.   To facilitate this



process, CV shall brief the Parties semi-annually on the status of its estimates, and share with

them any available results.

 27. CV shall identify any C & LM expenses associated with the programs implemented

under the collaborative process and exceeding the programs included the Board's order in CV's

previous rate(pIV-66)case.   Such expenses shall be recorded in a balance sheet deferral account.  

The balance in this deferral account shall accrue a finance charge, as discussed in paragraph 25,

above. The accrual shall continue until the filing date of CV's next rate case.    The resulting

balances shall be amortized over a reasonable period, while earning a return on the unamortized

balance.   To the extent feasible, the tax effects of C & LM expenses shall be reflected in rates at

the same time, and be assigned the same rate of finance charges, as the associated expenses.   CV

shall file proforma adjustments with its rate case filings, detailing the derivation of the deferred

expense balances and the proposed amortization.   CV shall consult and cooperate with the

collaborative Parties, and attempt to reach consensus, as specified for investments in the

preceding paragraph.

 Correction for Reduced Earnings

 28. In addition to the recovery of direct conservation costs, the public interest will be

served by a mechanism which rewards CV for delivering conservation services, and which

compensates CV for reductions in its revenues caused by its own conservation programs.

 29. Cost-effective conservation programs have the potential to provide very large

reductions in the electricity consumption and bills of electric utility ratepayers.   These savings to

ratepayers are accompanied by even larger economic and environmental benefits to Vermont,

New England, and the nation as a whole.   Such programs can also reduce the utility's costs

substantially in the short(pIV-67)run, and even more substantially in the long term.   However,

over the relatively short term, utility efficiency programs may reduce ratepayer bills, and hence

utility revenues, by a larger amount than they will reduce utility costs.   Under current

rate-making, the difference between the reduction in revenue and the reduction in costs would

represent a reduction in utility earnings.    This difference, generally known as the utility's "lost

revenues," continues until the utility files a new rate case incorporating the reduction in its test

year, the Board acts on the rate case, and the new rates take effect.   If the utility continues to

reduce customer consumption, the process continues after the next rate case.



 30. Compared to normal utility expenses, relying on forecasts of the level of revenues

lost to utility conservation programs is more problematic.   Lost revenues are primarily the result

of the utility's level of effort and quality of management.   Regardless of the amount of lost

revenues which may be built into rates, the utility can minimize lost revenues and increase

earnings by reducing its level of effort and/or the quality of its management of the programs.  

The converse is also true:  to the extent that the utility exerts more or better efforts to reduce total

social and ratepayer costs, through increased conservation achievements, the utility's earnings

will be less than they would have been without the increased effort.

 31. The traditional, and still generally appropriate, use of projected costs in the

rate-making process provides incentives for(pIV-68)cost control in utility operations.   To the

extent that a utility can reduce costs, its earnings increase by the amount of the savings, until the

lower costs are reflected in new base rates.    To the extent that a utility experiences increased

costs, it usually absorbs those costs until they are reflected in new base rates.   Utilities which

reduce costs (and hence eventually customer bills) will tend to have higher earnings, while those

which allow rates (and bills) to rise will tend to have lower earnings.   Thus, the public interest,

the ratepayer interest, and the utility's interest are consistent, and utilities are rewarded roughly in

proportion to the benefits they produce for their customers.

 32. The existing rate-making structure discourages efficiency in utility conservation

program operation.   Successful conservation programs will generally decrease current utility

earnings.   Thus, the public interest and the ratepayer interest are inconsistent with the utility's

interest, and utilities are penalized roughly in proportion to the benefits they produce for their

customers.

 33. The next few years will be an extraordinary period in the development of electric

utility regulation and management in Vermont.   The emergence of least-cost planning, the

requirement for substantial conservation investment, and the resultant effects on sales will result

in instabilities which, if left uncorrected, could discourage utility efforts to minimize total social

and ratepayer costs.   In this sense, in addition to the considerations discussed supra, the problem

of lost revenues goes beyond what is(pIV-69)"usual, regular or customary" (in Re Central

Vermont Public Service Corporation, 144 Vt. 46 at 57).

 34. Allowing utilities to recover revenues prudently lost due to their own efforts in the

public interest, or providing an incentive approximating such lost revenues, does not "correct

past errors" in forecasting or management (in Re Central Vermont Public Service Corporation,



144 Vt. 46 at 53).   Nor does either approach guarantee the utility's earning level (in Re Central

Vermont Public Service Corporation, 144 Vt. 46 at 55).   Rather, these corrections allow the

utility to receive approximately the same earnings level with an effective conservation effort that

it would experience without that effort.

 35. CV shall establish an Account Correcting for Efficiency (ACE) with sub-accounts for

each major rate category.   The ACE shall be updated monthly.  The correction is designed to

reflect the amount by which CV reduces customer bills in the short term due to collaborative

conservation, net of CV's direct savings in fuel, capacity costs, other short-term variable costs,

and CV's off-system sales.   The entries to this account are also to be net of "free riders" in

collaborative programs, i.e., those revenue reductions that would occur with or without CV

programs.   CV will recover the accrued costs in the ACE account from appropriate rate

categories over an appropriate period, as specified in future rate cases.   The account will accrue a

finance credit on the cumulative net revenue reductions pending their reflection in CV's allowed

revenues.

 (pIV-70)36.  The reduction in billing determinants and in total bills shall be determined

by the collaborative process.   Every reasonable and cost-effective effort shall be made to ensure

that the bill reduction estimate is based on verified savings.

 37. CV shall estimate its benefits from its CL & M efforts.   These shall include at least

the following costs:

 marginal energy costs, estimated for the load shape(s) which the
collaborative process determines to be most representative of
the effects of the conservation program;

 capacity costs, including required reserves, based on New
England market values for capacity;

 net revenues from off-system sales, estimated as the product for
each month of (1) the percentage of hours in that month that CV
sold power off-system, and (2) the average cent/kWh revenue
(net of fuel costs) for such sales in that month;  and

 reduced energy and demand billing that would have occurred
without the collaborative programs, i.e., free rider electricity
savings.

 38. CV shall make available to the collaborative parties the inputs, data, assumptions,

methods, and results of its estimates of variable costs, as those become available.   To the



greatest extent possible, the entire filing should represent the consensus of the collaborative

parties.

 39. Estimates both of reductions in bills and of variable costs, as referred to in the

previous paragraph, shall be made on a monthly basis.   Finance credits shall be added to the

monthly balances.

 (pIV-71)40.  The net bill reduction shall be collected over an appropriate period, which

the Board will determine in future rate cases.   The appropriate period shall be determined by

reference to traditional considerations of rate design, including current and expected future rates,

the expected life of the efficiency measures that are installed, short-term and long-term benefits

to ratepayers and society from the conservation generating the reduction, and other inter-temporal

equity considerations.   CV shall consult with the collaborative Parties on the cost recovery

period, and attempt to reach consensus prior to its filing.

 41. Recovery of ACE balances shall be an addition to the energy charges of CV's various

rate schedules, excluding CV's deliveries of power for the DPS. The ACE shall be incorporated

within the energy charges displayed in customer bills and shall be allocated to the rate categories

where CV's C & LM efforts led to the net revenue loss.   The distribution of the charges across

rate schedules shall be determined by the collaborative process, and shall, as much as possible,

match benefits to costs.

 42. If all Parties to the collaborative process can achieve a consensus in calculating ACE

amounts, then that calculation should be accorded a rebuttable presumption of regularity in CV's

next rate case.

 CONTINUING REQUIREMENTS

 

 (pIV-72)43.  Certain policy issues, including C & LM tariff and cost allocations, remain to be

resolved by the Parties in the collaborative process.   The Parties shall report periodically to the

Board, regarding the status of outstanding issues and progress towards their resolution.

 44. This appendix is approved in conjunction with the Board's Final Order in  Docket

No. 5270 and shall be applied so as to be consistent with that Order, except to the degree that this

Appendix is more explicit and specific.



 (pIV-73)APPENDIX IV-B:  COMPARING SUPPLY AND DEMAND ALTERNATIVES

 

 In narrative terms, the cost of potential DSM resources should be compared to the total

costs they will avoid.   Those total avoided costs include avoided energy costs, and they also

include avoided capacity costs if the DSM resource will be available on a firm basis, or at peak

periods.   Avoided energy costs include the sum of the direct financial costs for energy at the

point of delivery (including the cost of energy lost to line losses), plus transmission and delivery

costs for delivering energy to end-users (including associated capital costs), plus the comparative

risk that supply sources or delivery systems may be unneeded or unavailable (presumed to be

10%), plus an explicit allowance (presumed to be 5%) for external costs of producing that

energy, such as contributions to atmospheric degradation or global warming.   Avoided capacity

costs include capacity charges for power (including capacity charges for power lost to line

losses), plus capacity charges for transmission and distribution, plus the cost of the Capability

Responsibility reserve obligations caused by acquiring supply resources, plus the comparative

risk and flexibility adjustment (presumed to be 10%), plus an explicit allowance (presumed to be

5%) for external costs.

 In formal terms, any integrated assessment of supply or demand choices should value

efficiency investments in accordance with the following equation:

 TAC = TAC(energy) + TAC(capacity)

 TAC(energy) = BAC(energy) + T & D(energy) + CRA(energy) + EA(energy)

 TAC(capacity) = BAC(cap) + T & D(cap) + CR + CRA(cap) + EA(cap)

(pIV-74)

TAC = Total Avoided Cost, to be compared with expected DSM cost.   When the proposed

DSM resource will reduce the utility's requirements for capacity, TAC includes both

energy and capacity components.

BAC = Base Avoided Cost.   This includes the financial cost of supply alternatives such as 1)

PURPA rates set in Docket No. 5177, 2) the results of reasonable bidding processes,

or 3) HQ contract pricing.    BAC also includes a specific adjustment for line losses

between the point of acceptance and the end-user. BAC(capacity) includes the

allocation of capacity charges per kWh on the basis of expected capacity factors.

T & D = Transmission and Distribution costs, specifically including wheeling costs and

capital costs associated with deferral of transmission and distribution investments.  



T & D(capacity) includes the capacity component of any T & D costs, allocated on

the basis of expected capacity factors.

CR = Capability Responsibility, reflecting the fact that each kW of supply capability

carries with it a multiplied kW obligation to satisfy NEPOOL capacity requirements.  

This factor is applied as a percent of BAC capacity costs.

(pIV-75)

CRA = Comparative Risk Adjustment applied to BAC;  quantifying the comparative

probabilities that demand-side or supply-side options (including reserves) will be

mismatched with demand or unable to provide desired energy services when needed.  

This factor is presumed to be 10% and is applied to BAC, and to BAC(capacity) and

CR costs when the DSM measure wold reduce capacity requirements.

EA = externality adjustment applied to BAC;  quantifying the effects of costs associated

with supply investments which are not internalized in the monetary price for such

supply resources, e.g., environmental or societal damages inherent in such

investments.   This adjustment should be presumed to be 5% and is applied to BAC,

and to BAC(capacity) and CR costs when the DSM investment would reduce

capacity requirements.   However, that presumption may be rebutted by an explicit

showing that a specific supply investment has few such consequences, in accordance

with the criteria above.

 This formula can be illustrated by the following example, which is purely illustratiive

and does not represent findings as to the total avoided costs of any specific utility for any specific

time period.

 If a supply options' energy costs equal 6.5 cents per kWh, and line losses will be 10%,

and direct and avoided transmission and distribution costs for energy are .75 cent per kWh, and

flexibility and reliability are unquantified, and external effects(pIV-76)are unquantified, then it

would be better for a utility to acquire DSM resources with energy costs as high as 8.97 cents per

kWh.

 If the DSM resource avoids the need for capacity, and if capacity charges are 

$75/kW/year and if capacity factor is 75%, then capacity costs are allocated at 1.14 cents per

kWh, and if the capacity charge for T & D is .25 cents per kWh, and if NEPOOL's capability

response obligation is 25%, then a DSM alternative that reduced capacity requirements would be

preferable at costs as high as 11 cents per kWh.



(pIV-77)

In more formal terms (in cents per kWh):

 TAC = TAC(energy) + TAC(capacity)

 TAC(energy) = BAC(energy) + T & D(energy + (CRA + EA)

 BAC(energy) = 6.5 plus line losses (10% x 6.5) = 7.15 cents

 T & D(energy) = .75 cents per kWh

 CRA(energy) = 10% x BAC(energy) x 10% x 7.15 cents/kWh= .715

 EA(energy) = 5% x BAC(energy) = 5% x 7.15 cents/kWh = .357

 THUS

 TAC(energy) = 7.15 + .75 + .715 + .357 = 8.97 cents/kWh.

 TAC(capacity) = BAC(cap) + T & D(cap) + CR + CRA(cap) + EA(cap)

 BAC(capacity) = 1.14 plus line losses (10% x 1.14) = 1.25 cents

 T & D(capacity) = .25 cents per kWh

 CR = 25% x BAC(capacity) = 25% x 1.25 = .31 cents

 CRA(capacity) = 10% %2 a [BAC(capacity) + CR] = 10% x [1.25 + .31] = .15

 EA(capacity) = 5% x [BAC(capacity) + CR] = 5% x [1.25 +  .31] = .075

 THUS

 TAC(capacity) = 1.25 + .25 + .31 + .15 + .075 = 2.035

 THEREFORE

 TAC = TAC(energy) + TAC(capability) = 8.97 + 2.03 = 11 cents/kWh.


